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THE NATIONAL ACADEMY OF SCIENCES. 

A screNTIFIC session of the National 

Academy of Sciences was held at Colum- 

bia University, New York, on Tuesday 

and Wednesday, November 17th and 

18th, and a business meeting was held on 

November 18th to consider the report of 

the President of the Academy to Con- 

gress. The President of the Academy, Prof. 

Wolcott Gibbs, was prevented by illness 

from being present, and the sessions were 

presided over by President F. A. Walker, 

the Vice-President of the Academy. The 

following members were present: Henry 

L. Abbot, J. A. Allen, George F. Barker, 

Carl Barus, John §. Billings, Henry P. 

Bowditch, William H. Brewer, Charles F. 

Chandler, Cyrus B. Comstock, Edward D. 

Cope, Edward 8. Dana, Samuel F. Emmons, 

Benjamin A. Gould, Arnold Hague, Asaph 

Hall, Charles 8. Hastings, George W. Hill, 

Joseph Le Conte, O. C. Marsh, Alfred M., 

Mayer, Richmond Mayo-Smith, T. C. Men- 

denhall, Arthur Michael, A. A. Michelson, 

S. Weir Mitchell, Simon Newcomb, A. 8. 

Packard, Charles 8. Pierce, Ira Remsen, 

Ogden N. Rood, Henry A. Rowland, Charles 

S. Sargent, A. E. Verrill, Francis A. 

Walker, William H. Welch, R. 8. Wood- 

ward. There were thirty-six members in 

attendance, seven more than at the corre- 

sponding meeting a year ago at Philadel- 

phia. The following papers were entered 

to be read : 
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1. On Certain Positive-Negative Laws in their Relation 

to Organic Chemistry. A. MICHAEL. 

2. The Jurassic Formation on the Atlantic Coast. O. 

C. MARSH. 

3. The Hydrolysis of Acid Amides. IRA REMSEN. 

4. The Isomeric Chlorides of Paranitroorthosulphoben- 

zoic Acid. IRA REMSEN. 

5. The Equations of the Forces Acting in the Flotation 

of Disks and Rings of Metal, with Experiments showing 

the Floating of Loaded Disks and Rings of Metal on 

Water and on other Liquids. ALFRED M. MAYER. 

6. On the Geographical Distribution of Batrachia and 

Reptilia in the Medicolumbian Region. E. D. Cops. 

7. On the Physical Causes of the Periodic Variations 

of Latitude. 8. NEWCOMB. 

8. On the Solar Motion as a Gauge of Stellar Distances. 

S. NEWCOMB. 

9. Memoir of F. B. Meek. C. A. WHITE. 

10. The Evolution and Phylogeny of Gastropod Mol- 

lusca. A. E. VERRILL. 

11. On Flicker Photometers. O. N. Roop. 

12. A New Type of Telescope Free from Secondary 

Color. C. 8. HASTINGS. 

13. A Graphical Method of Logic. C.S. PEIRCE. 

14. Mathematical Infinity. C. 8. PEIRCE. 

Prof. Willard Gibbs was requested to 

prepare a biographical notice of the late 

Prof. H. A. Newton, of Yale University, 

and Prof. 8. P. Langley, a notice of the 

late Dr. G. Brown Goode. In addition to 

the serious loss the Academy has suffered 

in the deaths of Newton and Goode, three 

of the twenty-two foreign associates have 

died very recently, Hugo Gyldén, August 

Kekulé and F. F. Tisserand. 

On the evening of Wednesday, November 

18th, Mrs. Henry Draper gave a reception 

to the Academy and invited guests. In the 

laboratory at her house an exhibit was 

arranged as follows: 

1. (a) Photograph of Delegates to the Kelvin Jubi- 

lee, June, 1896 ; (b) Radiographs, Normal and Patho- 

logical, taken by A. W. GOODSPEED, Assistant Pro- 

fessor of Physics, University of Pennsylvania. G. F. 

BARKER. 

2. Plates of Vital Statistics of the 28 Great Cities of 

the United States. J. 8S. BILLINGs. 

3. Stereoscopic Telescope and Binocular Dissecting 

Microscope. H. P. BowpitTcH. 

4. Optical Glass. Relief Plates in Color. C. F. 

CHANDLER. 
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5. Photographs of the new Flying Machine. §. P, 

LANGLEY. 

6. Views of the Lias Formation in the United 

States. O. C. MARSH. 

7. Small Model of Interferometer. A. A. MICHEL- 

SON. 

8. Photographs illustrating Recent Progress in the 

Henry Draper Memorial. E. C. PICKERING. 

9. Photographs showing the Effect of Pressure on 

the Spectrum. H. A. ROWLAND. 

10. (a) Photographs and Transparencies ; (b) Re- 

cent Geological Maps. C. D. WALCOTT. 

RECENT ADVANCES IN MALACOLOG Y. 

Durine the past year some notable work 

has been published, including not only con- 

tributions to the natural history of groups, 

anatomy, material for monographs, etce., 

but also a certain number of studies which 

lead to a change in the point of view of 

whole series of evolutionary processes. As 

these things are too late for the latest text- 

books, and liable to be overlooked by 

teachers who are not specialists, a brief 

reference to some of the more important 

may be useful. A remarkable series of in- 

vestigations by F. Bernard, on the develop- 

ment of hinge teeth in Lamellibranchs,* is 

among the most striking in the results 

which flow from the facts observed on the 

nepionic stages in many genera. 

After the prodissoconch stage, when the 

primitive pellicle secreted by the embryonic 

shell gland is continuous between the 

valves and the ligament is simply its uncal- 

cified median part, come the nepionic stages 

of which Bernard has recognized two types 

among the species examined. One, which 

is the most common, has the shell oval 

with an arched dorsal hingeline and con- 

vex umbones; the other has a straight 

hingeline, a more elongated shell and the 

umbones not projecting. To these might 

have been added the fresh water glochidium 

and lasidium, had species of Naiades or 

Mutele been among the forms studied. In 

* Bull. Soc. Géol. de France, 3me Sér. XXIIL, 

pp. 104-154, and XXIV., pp. 54-82, 412-449, 1896. 
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both the observed types there is practically 

no cardinal plate, the hingeline being thin, 

the ligament between (not outside of) its 

opposed edges and usually directed ob- 

liquely downward and backward. Toward 

the extremities of the cardinal border are 

found the feeble projections which indicate 

the beginnings, called by Bernard the primi- 

tive lamelle of the permanent teeth, of which 

the anterior appear first. In the left valve 

one, and in the right valve two, of these 

appear, from which are developed ultimately 

the anterior lateral and the cardinal teeth. 

The posterior lamelle give rise to the pos- 

terior laterals only. 

The position of the ligament above de- 

scribed, and which seems to be general at 

this stage, is regarded by Bernard and at 

first sight would seem antagonistic to the 

dynamic hypothesis of Neumayer and others, 

which postulate an originally external liga- 

ment. A little reflection, however, shows 

that there is no real antagonism, for there 

is practically no mechanical distinction be- 

tween inside and outside at this stage, and 

in the later stages it makes no essential 

difference, so far as the dynamics of the 

hinge are concerned, whether the move- 

ment which leads to a separation between 

ligament and resilium is upward and out- 

ward for the former, or downward and in- 

ward for the latter, the mechanics of the 

process being the same in either case. The 

ligament increases by additions from below, 

or at the posterior end. If these are in ex- 

cess in the latter case the ligament tends to 

beeome elongated and external, in the for- 

mer case short and internal ; while its edges 

of insertion, through the deposit of shell ad- 

jacent to them, in a ligament otherwise ex- 

ternal are almost always situated in a 

channel of which the nymphe are the 

thickened ventral border. The dynamic 

reaction of the form and mode of growth of 

the ligament upon the form of the valves is 

clearly set forth by Bernard, who thus sup- 
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plies an interesting contribution to the data 

of dynamical evolution. 

The most important and unexpected re- 

sult of Bernard’s studies is the discovery 

that, in the nepionicstage of all the Prionodes- 

macea, the first development of the hinge 

consists in the appearance, on each side of 

the ligament (except in Ostrea, where they 

are solely posterior), of a series of vertical 

crenulations, or taxodont denticles, which 

are entirely distinct from the permanent 

teeth of the adult shell. These had been 

observed in a few cases previously, but 

their widespread occurrence, not only in 

the order mentioned, but also in some 

species of the Teleodesmacea, had not been 

suspected ; while the discontinuity between 

them and the permanent teeth, even in 

such typically taxodont groups as Nucula 

and Pectunculus, is very remarkable. For 

this primitive hinge, as distinguished from 

the subsequently developed permanent car- 

dinal mechanism, we may adopt the term 

provinculum. The character of the provincu- 

lum is that of two subsymmetrical areas 

of nearly vertical parallel ridges separated 

by subequal grooves, forming a taxodont ap- 

paratus similar to the permanent dental 

series of Arca and much resembling the 

hinge in some of the Paleoconcha illus- 

trated by Neumayr. It is difficult to avoid 

the conclusion that we have in the provin- 

culum a representative of the primitive 

hinge of the Protopelecypod, which was, 

perhaps, a free-swimming pelagic animal 

like Planktomya. The theory of Neumayr, 

which derives the dentition from the influ- 

ence of external sculpture on the hinge 

margin, accentuated by natural selection, 

remains unshaken, but we have still to ac- 

count for the gap which, in the forms yet 

examined, appears to intervene between the 

provinculum and the permanent teeth. It 

is probable that further researches will lead 

to the discovery of this missing link. 

The second important fact brought out 
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by Bernard is that the so-called ‘ cardinal ’ 

teeth in the Teleodesmacea are genetically 

identical with the distal laminz called in 

the adult shell ‘lateral’ teeth. The ante- 

rior primitive lamelle grow, and, as they 

grow, curve and develop angular hooks at 

their proximal extremity. These hooks 

become detached from the main body of 

the lamella from which they originate and 

the distal part of which become ‘ lateral,’ 

while the hook develops into a ‘ cardinal ’ 

tooth. In such a form as Rangia the hook 

remains permanently attached to the lower 

anterior lateral by cessation of development. 

The disunited portions of the hook may re- 

main separate or, as in Mactra, unite with 

one another and so form /\-shaped teeth. 

In general, the results of Bernard’s work 

appear to confirm the unity of the groups 

of Prionodesmacea and Teleodesmacea, as 

formed by the writer, and to approximate 

to the latter the group of Anomalodesmacea, 

as already intimated by me. He has also 

in some details efficiently reinforced the 

dynamical doctrine as explanatory of many 

features in the growth and resulting form 

of the shell. The invalidity of Neumayr’s 

Desmodonta, already fairly proven by Bitt- 

ner and the writer, is confirmed, while the 

moribund order, Septibranchia, finds no sup- 

port in the development of the hinge. 

It has long been known that the gill of 

Planorbis is a flat lobe, not lamellose like 

most external molluscan breathing organs, 

and recently Pelseneer* has reviewed and 

added to our knowledge of this organ and 

analogous structures in several gastropod 

types. This gill plate is not homologous 

with the typical prosobranch ctenidium, 

but is an independent development acces- 

sory to the lung of the fresh water pulmo- 

nates. It occurs in one form or another in 

most of them, even Limnea showing a rudi- 

ment in some cases. In our Ameria scalaris 

Jay, from Florida, the plate is large and 

* Arch. de Biologie, XIV., pp. 357-393, 1895. 
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smooth, as in Planorbis. In one of the 

Physiform planorboids from the southern 

hemisphere, which at one time were gen- 

erally confounded with the true Physide 

in default of a knowledge of their anatomy, 

Pelseneer describes a further step in the 

evolution of this organ. In the Ameria 

lamellata Smith, of Madagascar, the plate is 

transversely folded into lamellz, as in the 

great majority of molluscan gills, thus giv- 

ing another example of the ease with which 

similar but non-homologous breathing 

organs are developed among mollusks, a 

feature which I have long insisted on. No 

cases of this kind have been known among 

Pelecypods hitherto, but recently Bernard * 

in an interesting paper on a new commensal 

bivalve mollusk, Scioberetia australis, has de- 

scribed a case where the reticulated true 

ctenidium is formed by the folding and sub- 

sequent perforation of a single plate, in- 

stead of the growth and subsequent concres- 

cence of single filaments. The latter pro- 

cess has been supposed to be almost, if not 

quite, universal in the Teleodesmacea and 

Anisomyarian Prionodesmacea. Bernard sug- 

gests that the mode of development in some 

of these may really be similar to that of 

Scioberetia, and shows that the whole sub- 

ject requires further study. 

More recently still, Simroth,; in a valu- 

able memoir on the Pelecypoda of the 

pelagic region, has described a new type, 

Planktomya Henseni, a minute and seemingly 

strictly pelagic bivalve, in which the true 

ctenidium has the simple lamellar form of 

the gill of Planorbis, without transverse 

plications or free filaments. So the evi- 

dence grows of how structurally similar 

breathing organs, whether strictly homolo- 

gous or not, may be developed either as a 

orm of the true ctenidia, or elsewhere, in 

* Bull. Scientifique de la France, XXVI\., pp. 362- 

395, 1896. 

t Die Acephalen der Plankton Expedition, Leipzig, 

1896. 
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response to the needs of the organism. 

Even if Planktomya should eventually prove 

to be an immature Leptonoid, the fact of 

the mode of development of the ctenidium 

would remain of the greatest interest. The 

existence of this minute form, apparently 

confined to the open sea between the lati- 

tudes of Ascension Island and Bermuda, 

suggests that the earliest (Cambrian) bi- 

valves may also have been pelagic, which 

would explain their rarity and minuteness. 

Of the various larval bivalves found in the 

Plankton, all are dimyarian and destitute 

of a pallial sinus, the oral palpi develop in 

advance of the gills, which appear either as 

a single lamella on each side or as a num- 

ber of buds not exceeding ten, while the 

hinge is either edentulous or taxodont; in 

all these characters recalling the Paleo- 

concha. Wm. H. DAtt. 

SMITHSONIAN INSTITUTION. 

A STUDY OF THE COLON BACILLUS GROUP, 

AND ESPECIALLY OF ITS VARIABILITY 

IN FERMENTING POWER UNDER 

DIFFERENT CONDITIONS. 

A RESEARCH on the colon bacillus group of 

bacteria has been in progress during the 

past two years in the Laboratory of Hy- 

giene of the University of Pennsylvania, in 

accordance with a scheme prepared by Dr. 

Weir Mitchell and Dr. John S. Billings, the 

director of the laboratory, for an investiga- 

tion on the variability of bacteria, under the 

auspices of the Bache fund. A resumé of 

the results of last year’s work was pub- 

lished in this JourNAL under the title ‘ The 

Influence of Certain Agents in Destroying 

the Vitality of the Typhoid and the Colon 

Bacillus,’ and the following article records 

the experiments made since that time. The 

organisms which, owing to certain common 

characteristics, are usually included in the 

group under examination, the colon bacil- 

lus group, have excited much interest dur- 

ing the past few years because of their re- 
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semblance to the bacillus of typhoid fever 

and the difficulty attending the differentia- 

tion of certain varieties of the colon bacil- 

lus from this organism; and also because 

of the importance ascribed in recent years 

to the bacillus coli communis, the type of 

this group, as a cause of inflammation and 

abscess in man. This organism first isolated 

by Escherich, in 1886, has been found to be 

constantly present in the intestinal canal of 

man, and alg» in that of many of the lower 

animals. Different observers have noticed 

variations in the characteristics of cul- 

tures obtained from different sources, and 

some have been disposed to consider each 

of these varieties to be a separate spe- 

cies, but the similarity of many prominent 

features of these cultures finally led to 

a grouping of these organisms as varieties 

of a species. Different groups of colon 

bacilli have been described by several 

writers. Achard' and Renault in 1892 had 

observed five types of the colon bacillus, 

and Tavel’ had isolated fifteen varieties. 

Stoeklin’ distinguishes thirteen forms which 

he classifies by their motility and the num- 

ber of flagella. Gilbert* finds five varieties. 

Fremlin® describes several varieties obtained 

from different animals. Refik® records five 

varieties found in water. But an article 

published by Dr. Th. Smith’, entitled 

‘ Notes on the Bacillus Coli Communis and 

its Related Forms,’ in which several vari- 

eties of the colon bacillus and other similar 

organisms are tabulated, showing their dif- 

ferentiation by means of the fermentation 

test and also by the comparison of other 

distinguishing reactions, has been the 

means of making better known a number 

of the different varieties and of establishing 

a basis for further classification. Very 

little comparison can be made, however, 

between the varieties described by Smith 

and those by other writers because of the 

paucity of the tests recorded by the latter. 

Cultures from the species designated by 
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Smith as the typical colon bacillus, the 

transitional forms of the colon bacillus, and 

the pseudo forms of the colon and the ty- 

phoid bacillus, having been furnished to 

Dr. Billings, and placed in the hands of the 

writer, these have been studied for the pur- 

pose of becoming able to identify the differ- 

ent members of the colon group met with in 

further research, and an effort has also 

been made to differentiate each species by 

the appearance of its colonies. 

The colonies on gelatine plates were 

drawn at different stages of growth and 

compared as to variations in size, outline, 

color and surface-markings; but these dif- 

ferences were not found to be greater than 

have often been observed in the typical co- 

lon bacillus grown in an unfavorable me- 

dium, or at a low temperature, or under 

some other unusual condition. The atyp- 

ical forms of the colon bacillus, found in 

water and sewage, may present changes in 

microscopic appearance due to their envi- 

ronment. Therefore this means has not 

been found to be of much positive value in 

determining a variety. 

Cultures of each variety were then ob- 

served in an unfavorable medium. Bouillon 

containing subnitrate of bismuth in vary- 

ing amounts, one per cent., one-half per 

cent., and one-tenth per cent., was first 

used. The bismuth subnitrate was rapidly 

reduced in the one-tenth solution; and 

more slowly in the others. After remain- 

ing for twenty days in this medium the 

colonies became irregular in shape, but this 

feature was not more prominent in any one 

variety than in another, and it is of con- 

stant occurrence whenever the bacillus is 

kept for a long time without change of me- 

dium, or in distilled water. 

Salicylate of bismuth was also used in the 

same manner. The same grotesqueness in 

the shape of the colonies was observed in 

the one-tenth per cent. solution, which was 

the only one in which the cultures lived. 
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A study of the different members of this 

group in stroke cultures on the various 

media in general use showed this means of 

differentiation to be of less value than the 

appearance of the colonies on gelatine 

plates. On agar-agar the only variation 

observed in the different types was, that in 

some cultures the growth stained the me- 

dium a yellowish-brown color while in oth- 

ers no such staining occurred. On blood- 

serum the growth was scanty in every in- 

stance and there was a tendency to remain 

in distinctly separate colonies. On gela- 

tine, every variety presented a tufted ap- 

pearance to some degree. A slight cloud- 

ing of the gelatine around the growth was 

seen in the most alkaline cultures. The 

so-called artificial potato made of Peter- 

mann’s fluid, stiffened with rice powder, 

potato-starch and calcined magnesia was 

tried, but was found to be very unsatisfac- 

tory, because of its constant alteration in 

reaction, produced by the action of the acid 

on the phosphates and carbonates, which 

action continued until the composition of 

the substance was entirely changed. 

The reaction of cultures of the colon ba- 

cillus group as found by testing a consider- 

able number of each different type, is al- 

ways alkaline in media which do not con- 

tain sugar. In sugar bouillon the reaction 

varies with the kind of sugar used. If the 

sugar is broken up by the ferment of the 

organism, enough acid may be formed to 

finally kill the culture, but if only a small 

amount of acid is formed, then the culture 

finally produces an alkaline reaction. 

The indol reaction was found of much 

value in testing certain varieties of this 

group. Some difficulty was experienced in 

obtaining an accurate test in cultures in 

which only a slight trace was present. 

The well-known test as given by Kitasato 

was used. Notwithstanding the great care 

taken in testing, ten tests made upon each 

organism gave greatly varying results. The 
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peptone used was then tested for indol, and 

of five bottles tested each gave a distinct 

indol reaction. Sargent’s peptone was then 

substituted for Witte’s and uniform results 

were obtained. 

All of the different varieties of this group 

were found to be motile. Specimens were 

stained in order to compare these types 

with Stoeklin’s groups of the colon bacillus, 

which are differentiated by the number of 

flagella. The writer was never able to at- 

tribute a certain number of flagella to any 

one variety, and each specimen showed a 

much greater number than was found by 

Stoeklin in the cultures forming his group. 

From a study of these types of the colon 

bacillus group, it does not appear that any 

one or two characteristics can be relied upon 

to distinguish a variety ; for great variations 

have been found in all of the important 

functions of the specimens tested. One of 

the most marked types is that described as 

the pseudo-typhoid bacillus, which does not 

ferment sugars nor produce indol, two of 

the functions especially observed when de- 

termining the typical colon bacillus. Such 

widely varying characteristics seem to indi- 

cate the necessity of using all of the biologi- 

cal features for the differentiation of a mem- 

ber of this group. 

The fermentation test as given by Smith 

was used by the writer as the initial step 

for distinguishing and classifying cultures 

obtained from many different sources. The 

greater proportion was taken from the de- 

jections of patients or animals sick with in- 

testinal diseases, and especially from ty- 

phoid dejections obtained from a number of 

patients. 

Gelatine plates were made from the ma- 

terials investigated and a series of cultures 

was taken from such colonies as seemed 

characteristic of the colon bacillus. Each 

series was carefully tested in regard to indol 

production, fermentation, motility, ete. 

The fermentation tests were made with dex- 
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trose, lactose and saccharose, in one per 

cent. solutions. Meat extract bouillon was 

used with glucose, but for lactose and sac- 

charose a special medium free from muscle- 

sugar was required. An acid-albumin me- 

dium was found to be free from sugar and 

also from indol. This proteid solution was 

tested by Pére,® using muscle for its produc- 

tion, and was found to give a luxuriant 

growth of the colon bacillus. Ohlmacher’ 

recommends peptone prepared from egg- 

albumin. The writer has prepared it as 

given in foot note.* 

Two hundred cultures were tested regard- 

ing fermentation with the three varieties of 

sugar. The cultures obtained from typhoid 

dejections were found to give somewhat less 

gas with lactose and saccharose than the 

standard colon bacillus described by Smith, 

which gave with glucose a volume of one- 

half of the fermenting tube; with lactose 

the same amount; with saccharose two- 

thirds. No culture was obtained from 

human dejections in which there was com- 

plete absence of fermenting power for one 

or more of the sugars. 

A series of cultures taken from the intes- 

tine of a dog with ulcerated intestines was 

quite typical in appearance and reaction. 

Cultures taken from the intestine of a 

healthy rabbit gave only a small amount of 

gas with glucose, and none with saccharose. 

Fremlin found that the colon bacillus from 

rabbits varies from that found in man ; but 

his fermentation tests were decided by glu- 

cose alone. 

The fermentation test was also applied to 

cultures of the colon bacillus obtained from 

specimens attenuated by growth under very 

* The whites of two eggs are well-beaten and mixed 

with 500 c. cm. of distilled water acidified with 2. 

em. of concentrated hydrochloric acid. Two and a-half 

grammes of scale pepsin are used for the digestion of 

this mixture, which is kept at a temperature of 40° C. 

for six hours. It is then neutralized, one-half per 

cent. each of peptone and salt are added, and enough 

water to make one litre, waen it is boiled and filtered. 
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unfavorable conditions. Typhoid feces 

were kept in the glass-stoppered bottles 

in which they were received, and plates 

made from time to time to ascertain 

whether the fermenting function of the 

colon bacillus is affected by prolonged resi- 

dence in such a medium. 

Of twenty series tested, three, covering a 

period of 126 days, are tabulated (see table). 

Series A: This series consists of cultures 

from fresh typhoid feces. The gas forma- 

tion with glucose is typical, but with lac- 

tose and saccharose the amount is con- 

siderably diminished. 

Series B: These cultures were made from 

the same specimen of feces when it had 

been kept for thirty days. They show a 

great reduction in the amount of gas pro- 

duced with each variety of sugar. No. 2 

does not form gas with either form of sugar, 

and does not coagulate milk, yet in indol- 

formation, growth on potato, motility and 

macroscopic and microscopic appearance it 

is like the typical colon bacillus. Number 

4 gives merely a bubble of gas with lactose 

and saccharose. 

Series C: This series was obtained from 

plates made when the same specimen of 

feeces had been kept for 126 days. Growth 

was slower than usual, but the colonies 

finally presented the irregular outline, the 

translucent border and relief-map surface- 

markings which characterize the colon 

bacillus. The branching appearance of the 

stroke cultures on gelatine did not appear 

for several days. Growth on agar-agar 

[N. 8. Vou. IV. No. 100. 

was typical and the fecal odor distinct. 

Milk was not coagulated by these cultures, 

even when it was boiled. The indol-reac- 

tion was distinct in every case. A micro- 

scopical examination showed a short, motile 

bacillus in pairs, or sometimes in chains of 

two or three, which in very young cultures 

might be mistaken for cocci in the stained 

specimens; but in the hanging drop the 

shape was easily seen and the motility was 

nearly as great as that of the typical colon 

bacillus. The fermenting function was 

entirely lost with all the sugars used. An 

acid reaction in every tube showed that 

the sugars were broken up into acids, to 

some extent. 

These cultures, which after careful study 

are considered as true colon bacilli attenu- 

ated by prolonged dwelling in undiluted 

feeces, correspond very closely to those de- 

scribed by Villinger” in his investigations 

upon the changes produced in the colon 

bacillus by environment. A tested culture 

of the colon bacillus was so changed by dif- 

ferent chemical and physical influences that 

nearly all of the characteristics by which it 

is differentiated from other organisms were 

lost. Some of these functions could be again 

revived by repeated changes in a favorable 

medium. The indol-formation, however, 

was never regained. 

An attempt was made to attenuate a 

tested culture of the colon bacillus by 

inoculating it into diluted, sterilized, ty- 

phoid feces. It was put into this me- 

dium on December 20, 1895, where it 

GAS REACTION SHOWING THE TOTAL AMOUNT OF GAS FORMED IN THE FERMENTING TUBE. 

Series | No. of | Dex-| Lac-|Saccha- Series No. of | Dex-| Lac-|Saccha-| Series | No. of Dex. | Lac- ; Saccha- 
A. Culture. trose. tose. rose. B. Culture. |trose.| tose. | rose. Cc. | Culture. trose.) tose. | rose. 
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has been kept at room temperature until 

the present time, April 12, 1896. Plates 

made on April 9th show as large and as 

characteristic colonies as from the original 

culture. The gas production of the orig- 

inal culture was, with glucose, one-half the 

fermentation tube ; with lactose, one-half, 

and with saccharose two-thirds. After 

growing in the fecal fluid for 110 days the 

gas production for glucose is one-third ; for 

lactose, one-third; for saccharose, a bubble. 

A culture was inoculated into the same 

fluid in a flattened test-tube, and exposed 

to the light and sun. It lived only thirty 

days, giving nearly the same reduction in 

gas production as the one which was kept 

in feecal fluid for 110 days. 

The effect of the insolation of cultures on 

agar-agar plates was also tested in regard to 

the fermenting power. Each culture was 

insolated for two hours and then incubated 

until the next morning. A series of cul- 

tures was made, consisting of removes from 

the original culture, which was the one 

used for inoculation of the fecal fluid. 

The amount of gas produced after six re- 

moves was, with glucose, one-third; with 
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the throwing off of cellular products from 

the intestinal walls. 

Pére® found that the colon bacillus gave 

great variation in the amount of lactic acid 

formed in fluids containing different pro- 

portions of proteid materials. With 10 

grammes of glucose and 6 grammes of pep- 

tone in 250 c.cm. of fluid, the colon bacillus 

gave 2.37 gr. of lactic acid; but with the 

same amount of glucose and 6 grammes of 

peptones only 1.170 gr. was formed. 

A tested culture was therefore inoculated 

intraperitoneally into a guinea pig, recov- 

ered again, and the cultures tested in sugar 

bouillon. The gas production was consid- 

erably diminished by one passage through 

an animal, as will be seen in the first series 

of the following table. These cultures were 

taken from the spleen of the guinea pig. 

In the second series the cultures were taken 

from the typhoid spleen of man, in which 

the typhoid bacillus was also very plentiful. 

The escape of the colon bacillus through 

the ulcerated intestinal wal! into the organs 

of the body has been especially noted by 

Wathelet,” who considers that it is fre- 

quently found in the spleen. 

TOTAL AMOUNT OF GAS IN FERMENTING TUBE. 

Series1. | Dextrose. | Lactose. Saccharose. 
| 

Series 2. Dextrose. | Lactose. Saccharose. 

Original | | | 

Culture.| oe ee 
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lactose, one-quarter; with saccharose, a 

bubble. 

The decrease in the fermenting function 

observed in the series of cultures taken 

from fresh typhoid feces suggested that 

the colon bacillus may lose this function in 

some degree, because of the change in the 

nature and amount of proteid materials in 

the contents of the intestine, resulting from 

It seems, therefore, that the fermenting 

power of the colon bacillus may be easily 

decreased, not only by unfavorable condi- 

tions of growth, but also by conditions 

which do not injure its growth and which 

may be favorable for and increase some of 

its other functions. 

The colon bacillus, deprived of its fer- 

menting power, would be difficult to differ- 
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entiate in sewage waters ; but it is probably 

killed in those waters, by exposure to sun- 

light, before this power is entirely lost. 

The members of the colon bacillus group 

which have been obtained by the writer 

from contaminated waters have rarely pos- 

sessed the fermenting power which is found 

in cultures obtained from the normal intes- 

tines of man ; they may be in a ‘ transi- 

tional’ state. 

The greater loss of fermenting power with 

saccharose than with other sugars, may be 

attributed to the nature of the sugar, which 

is not directly fermentable, but must first 

be inverted by a ferment, dextrose and 

levulose being formed, in which the pro- 

cess of fermentation is easily carried on. 

The duration of the fermenting process of 

the colon bacillus with saccharose is much 

longer than with other sugars. 

The diminution in fermenting power 

noted in cultures obtained from organs un- 

dergoing inflammation will be further 

studied in connection with the influence of 

proteid materials on the colon bacillus. 

My thanks are due to Dr. J. 8. Billings 

and Dr. A. C. Abbott for direction in this 

work, and assistance in obtaining cultures ; 

and also to Dr. Henry W. Cattell, who has 

furnished me with much valuable material. 

ADELAIDE WARD PECKHAM. 
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SUPERHEATED STEAM IN STEAM ENGINES. 

THE writer has been, for many years, 

much interested in the now century-old 

problem of the application of superheated 

steam to use in the steam-engine with a 

view to the extinction of those internal 

thermal wastes which have, from the days 

of Watt, been recognized more or less 

clearly as the most formidable obstacles in 

the way of improvement of the efficiency of 

the steam-engine, as in fact, of all known 

heat-motors. The material which has been 

meantime collecting was recently collated 

and abstracted, and finally published in a 

paper read before the American Society of 

Mechanical Engineers at its St. Louis meet- 

ing of 1896.* The subject has more of sci- 

entific than practical interest at the mo- 

ment ; but it is not impossible that the re- 

suscitation of this once accepted and now 

comparatively little-used process may yet 

prove to be the means, and the only prac- 

ticable means, of continuing indefinitely the 

improvement of the steam-engine begun by 

Watt a century ago. The alternative seems, 

at the present time, to be the discovery of 

some commercially practicable method of 

* Superheated steam ; facts, data and principles re- 

lating to the problem. Trans. A. S. M. E., 1896, 

Vol. XVII. 
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producing a non-conducting working cylin- 

der and thus of approximating the real to 

the ideal thermodynamic machine, a method 

discussed by the writer at some length in a 

recent issue of the Transactions of the U.S. 

Naval Institute. 

The following is a summary of the con- 

clusions presented before the American 

Society of Mechanical Engineers : 

a as * os 

Opinion seems substantially unanimous, 

and all testimony confirms the conclusion 

that superheat may effect large net econo- 

mies. Collating the results of about fifty 

authentic and well-conducted experiments, 

it is found that the gain in fuel, by the in- 

troduction of superheating, ranges from ten 

to fifty per cent. of the fuel used with wet 

steam ; that about 100 degrees superheat, 

on the Fahrenheit scale, gives usually com- 

plete extinction of initial condensation ; that 

even fifteen or twenty degrees will make an 

important gain in reduction of internal 

wastes ; that every application of this sys- 

tem, discreetly effected, returns several 

times—actually from two to ten times—its 

cost in heat expended ; that the largest re- 

turns are secured by the smallest quantities 

of superheating; and that the indications 

are, so far as we can to-day judge from 

earlier and contemporary practice, good 

engineering in this direction pays, and pays 

well; the limit being found at that point, 

continually becoming more remote and at a 

higher and higher temperature, at which 

excess of temperature begins to cause 

rapid destruction of the superheating appa- 

ratus, and consequent expense and danger 

in such degree as to become a large and 

more than counterbalancing element. The 

average of fifty-two cases observed by the 

writer gives a gain of twenty-six per cent. 

with a superheat of 105 degrees Fahr. The 

average gain with compound engines exam- 

ined is twenty per cent. with a lower but 

uncertain amount of superheating, in a 
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majority of the cases reported the superheat 

not having been measured. In cases aver- 

aging about fifty degrees superheat, the 

gain was twenty per cent., and this is prob- 

ably not far from the average for all. 

* * 2 2 

Thus, one thermal unit, one pound of 

steam or of fuel, or one dollar, expended in 

reduction of this internal waste, returns 

three; and a profit of three hundred per 

cent. pays, in turn, the excess of cost of 

maintenance of superheating apparatus and 

incidental costs and repairs at engine and 

at boiler. 

Where the gain by use of superheating is 

less, the proportion of profit to expenditure 

is, as a rule, greater, since the effect of the 

first few degrees of elevation of temperature 

and of superheat is by far the most effective 

in reduction of initial condensation. 

The conclusions of the writer are the fol- 

lowing : 

(1) Superheated steam, as hitherto em- 

ployed in the steam-engine, has absolutely 

no purely thermodynamic value. It neither 

raises the upper limit of temperature nor 

depresses the lower ; it gives no increased 

range of temperature of the cycle ; the value 

of the maximum measure of ideal efficiency, 

(T,—T,)/T,, is in no manner altered by its 

introduction into the system. 

On the other hand, it is evident, from a 

study of the physics and thermodynamics 

of the case, that, could any way be found 

of practically working superheated steam, 

safely and with economy in its production, 

it would permit a thermodynamic gain only 

limited by the extent to which the range 

T,— T, could be thus expanded. 

(2) Superheating has for its sole pur- 

pose and result, in the steam-engine to-day, 

the extinction or reduction of the internal 

thermal wastes of the engine, consequent 

upon the phenomenon known as initial or 

‘cylinder condensation.’ Here it is extra- 

ordinarily effective, and a small quantity of 
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heat expended in superheating the enter- 

ing steam effects a comparatively large re- 

duction in the expenditure of steam in the 

engine; each thermal unit thus employed 

saving several thermal units otherwise 

wasted. The process is one, mainly, at 

least, of prevention rather than of cure of 

that fault ; and prevention is, as usual, here 

found to be vastly more effective than at- 

tempted cure. 

(3) Superheating is superior to any other 

known means of reduction of internal waste. 

Jacketing ordinarily suppresses but a frac- 

tion of that waste, and the multiple-cylinder 

engine has also its limitations ; while super- 

heating may not only extinguish it, but may 

also check wastes due the resistance to flow 

of the denser, wet steam through steam and 

exhaust ports, and may. sensibly improve 

the vacuum attainable in the condenser, 

with corresponding reduction of back pres- 

sure, of the quantity of condensing water 

demanded, and of the load on the air pump. 

Superheating even a few degrees improves 

considerably the performance of the engine, 

and, in the average case, superheating one 

hundred degrees Fahrenheit will entirely 

extinguish that waste. 

(4) The hitherto unconquered obstruc- 

tions to the use of superheated steam in 

the engine have been those resulting from 

destruction of packing and decomposition 

of lubricants, with consequent friction and 

‘cutting’ of the rubbing surfaces. The 

introduction of metallic packings and of 

high-test lubricants has now enormously 

reduced the difficulties of application of 

superheating. No trouble need now be 

found at the engine with sufficient super- 

heating, under usual conditions of opera- 

tion, to annihilate cylinder condensation. 

It seems not at all improbable that even this 

limit may be ere long safely, and perhaps 

even largely, overpassed, with resulting im- 

provement of thermodynamic efficiency. 

(5) The obstruction at the boiler has 

SCIENCE. [N. 8. Vou. IV. No. 100, 

been, and still remains, difficulty of con- 

struction of a superheater, or of a super- 

heating system, which will be at once effec- 

tive, safe and durable. 

The comparatively low temperatures at 

which modern boilers discharge their gases 

into the uptake, while reducing these diffi- 

culties largely, introduces the complemen- 

tary one of increased necessary area of 

superheating surface, and consequent vol- 

ume, weight and cost of the superheaters. 

The real difficulty is to-day found at this 

point, and the production of a superheater 

which will safely withstand the effects of 

high temperature of flue gases, will effec- 

tively transfer heat from gas to steam, and 

will have a satisfactorily long life, still 

challenges the engineer as one of his most 

serious, yet attractive and important 

problems. 

(6) The more wasteful the engine, the 

larger the promise of gain by superheating, 

and small engines will profit by it more than 

large, slow engines more than fast, and 

simple engines more than the multiple- 

cylinder systems, which latter require such 

auxiliaries less as their cascade action is the 

greater and its steps more numerous. 

(7) The larger the waste to be checked in 

the engine, the farther should the super- * 

heating be carried. That degree which 

would serve every purpose in the simple, 

slow, small mill engine would be entirely 

too high for safe use, and quite inexpedient, 

in the high-speed compound of large size, 

while that which would be ample for the 

latter would be entirely insufficient for the 

former. 

(8) The extent of superheating should 

be adjustable—not only to the particular 

size and type of engine in view, but also in 

the same engine—to the extent to which 

expansion is carried. 

A perfectly satisfactory system of super- 

heating should be adjustable in this respect 

with the load on the engine, and still free 
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from danger of burning out at light loads, 

while giving suitable action at heavy loads. 

In the one case it must supply a small 

amount of highly superheated steam to the 

engine, in the other a larger quantity with 

less superheat. 

This presents the engineer with a prob- 

lem not yet really attacked. 

(9) The average simple engine may be 

said, under such conditions as we are most 

familiar with, to demand a quantity of fuel 

annually, about equal in value to its own 

first cost. In such cases it is obvious that 

under these conditions, and with the above 

return of five dollars in saving to each dol- 

lar paid to thus reduce waste, it,will pay to 

annually expend the full equivalent of the 

interest on the price of the engine in main- 

taining a good superheating system. When, 

however, as has usually hitherto happened, 

this account includes such large interest 

and wear-and-tear accounts as cause the 

total annual expense to exceed this financial 

limit, the engineer will wisely decline to 

thus invest capital. 

Studying the results of experiments to 

date determining the magnitude of the in- 

ternal wastes which superheating is ex- 

pected to reduce, we shall find that the fol- 

lowing may be taken as, roughly, the meas- 

ure of those wastes, the relative quantities 

of heat gained by their complete extinction 

and the extent of the necessary superheat: 

GAIN BY SUPERHEATING. 

| Percent- 
pore al age steam; Relative Degrees 

Senin te sop condensed,| gain by | Fahr. 
. ; P seunee without superheat- super. 

; | superheat- ing. eat. 
inch. | ing. 

Simple ......... 60 to 100 | 50 to 30 5to1 | 100 
| } 

Compound..... | 75 to 125 | 80 to 20 | 8 tol 75 

TB scocsskecs | 125 to 180 | told | 2tol | 80 

(10) Given a safe and durable and effi- 

cient superheater, and the engineer will 

have the power to adjust his temperatures 
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and pressures of working fluid to any limit 

that may be sent by the character of his 

materials in boiler and engine, and to se- 

cure the best adjustment of the thermal to 

the dynamic limit. 

In other words, he may produce a work- 

ing fluid having at once the high tempera- 

ture and wide range of adiabatic expansion 

requisite for maximum thermodynamic effi- 

ciency, and the high initial and mean effec- 

tive pressures needed to insure maximum 

dynamic efficiency or efficiency of the 

mechanism of the engine ; the two combined 

thus giving the maximum total efficiency 

obtainable by any means whatever. The 

high thermodynamic efficiency of the gas 

engine and the peculiarly high ‘ efficiency 

of machine’ characteristic of the steam-en- 

gine would be both secured, and the steam- 

engine once more placed beyond rivalry 

among all the heat-engines. 

(11) This is, to-day, the greatest ofall the 

problems presented the designing and con- 

structing engineer, with the possible excep- 

tion of that of finding a system of effectually 

rendering the interior of the working cylin- 

der non-conducting, in such manner as to 

prevent entirely the occurrence of initial 

condensation, thus conforming the ‘ ideal 

case’ to the real, and making the steam 

engine a purely thermodynamic machine.* 

The above are the main points of the 

paper, so far as especially interesting from 

a scientific point of view. It includes, in 

a monograph of some seventy pages, a col- 

lection of facts, data, and results of experi- 

ence and of direct experimental tests of 

engines and boilers, as well as opinions of 

distinguished authorities and practitioners, 

which, while valuable as a basis for its de- 

ductions and final conclusions, would be out 

of place here. But even these omitted 

sixty pages constitute but a fraction of all 

**The Final Improvement of the Steam Engine,’ 

R. H. Thurston. Transactions United States Naval In- 

stitute, 1891 ; Sibley Journal of Engineering, 1892. 
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the material accummulated, having value to 

the expert engineer and corroboratory of 

those conclusions. In the opinion of the 

writer, the latter may be accepted as thor- 

oughly well-established. 

R. H. THurston. 

CORNELL UNIVERSITY. 

ON CERTAIN PHYSICAL DIFFICULTIES IN 

THE CONSTRUCTION OF LARGE GUNS. 

THE substitution of forged steel for cast 

iron in gun construction has resulted in the 

universal adoption of the built-up gun. 

About the year 1855 the Englishman, 

Blakely, and the American, Treadwell, in- 

dependently discovered and demonstrated 

the value of the principle of initial tension 

as a means of increasing the strength and 

economizing the material of a gun. What 

this means can be briefly shown. 

Assume a tube of perfectly annealed 

metal with given tenacity and elasticity. 

If a powerful stress be applied, there is no 

reason why one part should be more capa- 

ble of resisting it than another. Let the 

tube be closed at one end, and let the stress 

originate from within near this end, as in 

the explosion of a charge of gunpowder. 

Under this condition it was shown by 

Treadwell that if we assume the tube to 

be made up of a large number of uniform, 

cylindrical, concentric layers of metal, then 

the resistance of each layer to the explo- 

ding force will vary inversely as the square 

of the diameter. The stress in its effect 

upon the metal decreases at a rate quite 

similar to that of the radiation of heat or 

light. If the wall of the tube be under no 

initial stress its inner surface may be 

stretched even to its elastic limit, while the 

stretching of the outer surface is compara- 

tively slight. The metal’s property of elas- 

tic resistance is hence not utilized to the 

best advantage in the outer layer, while 

in the inner layer it may be utilized to an 

extent inconsistent with safety. 

[N. 8. Vou. IV. No. 100, 

Treadwell therefore proposed a plan of 

gun construction which has since been uni- 

versally adopted. The modern gun con- 

sists of a steel tube which is reenforced by 

one or more concentric hoops or tubes, the 

number and position of these being adjusted 

to the variation of pressure from within as 

the hot exploding gas finds vent at the 

muzzle. The ordinates of the pressure curve 

are greatest at the origin, this being taken 

as the middle of the seat of the powder 

charge in the chamber. They decrease 

rapidly with approach to the muzzle. The 

reenforcement of the tube should therefore 

be greatest around the breech. A tubular 

jacket is shrunk on around the main tube, 

covering the breech and often as much as 

two-thirds of the entire length. Around 

the jacket is a series of compressing hoops, 

and around this there may be a second or 

outer series of supplementary hoops. Origi- 

nally the interior diameter of the jacket is 

a little less than the exterior diameter of 

the tube. By heating the jacket sufficiently 

it is made to expand until large enough to 

be slipped into place over the cold tube. 

This becomes enormously compressed by 

the subsequent cooling of the jacket. In 

like manner the first hoop is too small to 

be slipped over the cold jacket until suffi- 

ciently heated for this purpose. The same 

remark applies to the relation between the 

second and first hoops. The final result is 

that the diameters of the tube, both ex- 

ternal and internal, are permanently de- 

creased by the compression of the jacket, 

while those of the hoops are permanently 

increased. Their contractile force is not 

enough to compress the jacket into smaller 

space, for this itself is pushed outward by 

the powerful reacting force of the com- 

pressed tube within. The hoops, therefore, 

serve to reenforce the jacket by their own 

tendency to contract. Having been put on 

in an expanded condition and prevented 

from recovering their normal dimensions, 
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they continue in a permanent condition of 

tension. 

Steel is the only metal that combines elas- 

ticity and tenacity in such high degree as to 

warrant its advantageous use in the man- 

ner just described. For gun metal the ma- 

terial should be manganese steel, made from 

the purest wrought iron attainable, with a 

very small percentage of carbon, indeed not 

more than one per cent. This should be so 

uniformly diffused as to secure the closest 

possible approach to absolute homogeneity- 

The elastic limit should not be reached for 

any stress under 50,000 pounds per square 

inch, nor should the ultimate strength be 

less than 100,000 pounds per square inch. 

Such steel withstands a high temperature 

without softening, resists erosion well, and 

permits but little set under shock beyond 

the elastic limit. The preparation of such 

metal is a severe test of skill for the metal- 

lurgist. The most conspicuously success- 

ful gunmaker in the world, Friedrich 

Krupp, of Essen, Germany, uses crucible 

steel exclusively for this purpose. This 

firm, founded by the grandfather of its pres- 

ent head, has made a specialty of steel and 

its applications in manufacture during the 

last eighty-five years. Bessemer, open- 

hearth, and crucible steel plants are all in- 

cluded in its outfit. Much the most ex- 

pensive product among these is crucible 

steel. In its manufacture the skill of the 

fathers has been given to their sons; and 

doubtless grandsons and great-grandsons 

will continue to apply the secrets of their 

special art in the same place. With the 

staid conservatism of the laboring classes in 

Germany the development of heredity in 

artisan skillisnotuncommon. In America 

so restless, impatient and ambitious are our 

laborers that the son rarely ever lives in 

the same place or works at the same occu- 

pation with his father. 

So highly developed is the crucible steel 

industry at Essen that ingots of this metal 

SCIENCE. 783 

weighing each as much as seventy tons 

have been repeatedly cast, and with these 

the forgings are made from which Krupp 

constructs his monster guns. Many visi- 

tors at the Columbian Exposition looked 

with astonishment at the great gun weigh- 

ing one hundred and twenty tons, which 

was only one of several of the same size due 

to this firm. In other parts of the world 

crucible steel is abundantly produced for 

cutlery, and for small articles generally 

where the finest quality is demanded. 

But nowhere else than in Essen has the 

highest grade of crucible steel been made 

thus far in quantities sufficient for the 

largest forgings. In England, in France, 

and in America gun metal is at present 

made by the open hearth process. While 

this product is greatly superior to Bessemer 

steel the method of production is such as to 

forbid the attainment of such nearly perfect 

homogeneity as can be secured by the more 

expensive crucible method. 

The open hearth steel used for our larg- 

est American guns is produced for the 

most part, if not entirely, at Midvale and 

Bethlehem in Pennsylvania. Before actual 

use test specimens are required to manifest 

tensile strengths from 75,000 to 125,000 

pounds, and elastic limits from 40,000 to 

70,000 pounds, per square inch, according to 

the calibre of the gun and the special parts 

of this for which the metal is intended. 

For tubes, jackets and hoops the maximum 

tensile strength demanded is 93,000, and 

the maximum elastic limit, 53,000 pounds 

per square inch. 

Up to ten years ago American fortifica- 

tions were for the most part supplied with 

nothing superior to the Rodman cast-iron 

smooth-bore columbiad and Parrott rifle, 

the latter being made of cast iron but re- 

enforced with a wrought-iron hoop. Dur- 

ing this interval Congress has appropriated 

about $20,000,000 for the modernizing of 

our navy and our seacoast defences. For 
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the latter the largest built up steel rifle 

thus far constructed has been one of 12-inch 

caliber, 40 calibers in length, weighing 57 

tons. This is not yet ready for use. A 16- 

inch rifle, very nearly as massive as the 

great Krupp gun, has been ordered and 

will probably be finished within the next 

two or three years. A number of 12-inch 

34-caliber guns have been finished, tested 

and mounted. 

In assembling the parts of the large 40- 

caliber gun, at the Watervliet Arsenal gun 

shop a few months ago, an unfortunate 

mishap occurred. After the tube had been 

reenforced near its forward end with a 

series of hoops it was prepared for the 

more formidable work of shrinking on the 

large jacket. It was stood up vertically 

upon the breech end, and the heated jacket 

was let down into position. The heating 

proved to be insufficient to secure all the 

expansion needed, and as a result the cool- 

ing jacket gripped the tube before quite 

reaching the final position intended. An 

interesting problem was now presented, that 

of separating the tube and jacket after they 

had become thoroughly cool, and complet- 

ing the process which had been so unex- 

pectedly interrupted. 

After due consideration the plan which 

seemed most promising of success was to 

introduce the cold gun, with breech down- 

ward, as suddenly as possible into a fur- 

nace, protecting the exposed part of the 

tube below the jacket from the heat by en- 

closing it in a bag of asbestos cloth through 

which a strong blast of cold air should be 

propelled. The jacket being thus heated 

first, while the tube within was compara- 

tively cool, it was hoped that expansion 

enough might be attained to ensure separa- 

tion. In order to keep the greatest pos- 

sible difference of temperature between 

jacket and tube, a flow of cold water through 

this was set up immediately after its em- 

placement within the furnace. The breech 
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had been closed water-tight. A pipe occu- 

pying the axis of the bore was coupled at 

the top with hose from an elevated tank 

full of ice water, and this was carried thus 

to the bottom. After it had filled the tube 

it was carried off by an overflow pipe. The 

jacket, or certainly its lower part, was 

quickly raised. to a temperature estimated 

to be about 1100° F. The temperature 

gradients from outer to inner surface would 

obviously be curves, at first sharply con- 

cave upward, but gradually approaching 

straight lines as the heating continued. 

It was hoped that, before the equilibrium 

expressed by the straightening of these 

gradients should set in, the jacket would 

become expanded enough to settle down 

by its own weight into the desired final 

position. 

But this hope was doomed to disappoint- 

ment. The external heating and internal 

cooling was continued nearly eight hours 

on January 27th, the flow of ice water being 

kept quite uniformly forty cubic feet per 

minute. Its temperature was raised from 

34° to 40° F. in transit, with but little vari- 

ation after the first two hours. The water 

was then discontinued and the supply of 

heat kept up through the night. On the fol- 

lowing day the experiment was renewed, 

but varied by trying the effect of sudden 

cooling from within. On admitting the 

supply of ice water there was naturally 

much steam produced at first, but within 

fifteen minutes the temperature difference 

between inflow and outflow fell to 36°. 

At the end of two hours it had fallen to 9°, 

and during the remaining six hours it con- 

tinued quite uniformly about 8°. This dif- 

ference was in excess of that of the previous 

day, as it had been found necessary to re- 

duce the rate of water supply. This ex- 

periment being unsuccessful, the gun was 

removed from the furnace and allowed to 

cool. 

The furnace had been originally con- 
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structed of such dimensions as to permit 

of heating the longest jacket, but not an en- 

tire gun. Since the breech and unjacketed 

part of the gun under present conditions 

had to occupy space within the furnace, an 

extension of this at the top had to be im- 

provised to enclose the upper part of the 

jacket. Soon after the experiment began it 

was observed that the heating was by no 

means uniform, and by no supplementary 

efforts could uniformity be secured. 

Measurement upon the cooled gun re- 

vealed the fact that the jacket had changed 

its position nearly half an inch, but this 

was only one-twentieth of the shifting 

needed. It was not surprising also to find 

that the whole assemblage was perceptibly 

warped. 

The method, applied on so large a scale 

and under conditions which had precluded 

the possibility of uniform heating, had failed. 

But theoretically it seemed unassailable. It 

was decided to test it again under more 

favorable conditions. The construction of 

a new large gun for this test would ob- 

viously involve an unwarranted expense ; 

for the cost of a completed 12-inch gun of 

this type is not much less than $60,000. A 

short ‘dummy’ gun was therefore con- 

structed, of 8-inch bore and 3 feet in length. 

This was provided with hoop and jacket, 

which were shrunk on tightly into position, 

a special furnace being built for the purpose 

of the experiment. The piece was inserted 

into the hot furnace, the water turned on 

to the interior, and at the end of 3 minutes 

the jacket suddenly dropped 4 inches. 

It continued then creeping downward at a 

moderately uniform rate, and dropped en- 

tirely off from the tube at the end of 42 min. 

30 sec. The temperature of the inflowing 

water was 58° F. and that of the outflow 

67° F., no attempt being made to secure 

artificial cooling by use of ice. 

The success of this experiment, which 

was made onthe 3lst of March, caused 
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the decision to make another trial with the 

large gun. This was started on May 11th, 

extra precautions being taken to secure 

uniformity of heating. An auxiliary grate 

had been prepared for the furnace exten- 

sion above, and with a view to securing the 

highest heat as close to the jacket as possi- 

ble baskets of heavy wire netting were 

filled with charcoal, inserted in the furnace 

and brought close up around the gun after 

its insertion. At the same time water at a 

temperature of 68° F. was turned on, as it 

had been found impossible to secure a suffi- 

ciently rapid supply of ice. The elevation 

of temperature in transit was at first 5° F., 

and this rose in time to 11°F. At the end 

of 22h. 30 min. the jacket having remained 

immovable, the fire was drawn from the 

furnace, while the water supply was con- 

tinued 15 hours longer, until the gun was 

thoroughly cooled. 

It is but due to say that,although this 

experiment has proved an instructive fail- 

ure, the gun is not lost to the ordnance de- 

partment of the government. The un- 

jacketed part of the breech will be cut off, 

and the final outcome will be simply a gun 

somewhat shorter than provided for in the 

original specifications. 

But the question may be asked, will this 

gun be so reliable as it would have been 

without passing through so many fiery 

ordeals? After each furnace trial it was 

carried back to the shop and the degree of 

warp ascertained by measurement. Its 

exact condition between the locking of the 

jacket and the first attempt to move this 

is not known. The present warp of the 

axis between the breech end and the sup- 

port near the muzzle end of jacket is 0.1855 

inch, and from here to the muzzle end of 

the gun, 0.1561 inch in the opposite direc- 

tion but in the same plane. Between the 

first and second attempts at removal there 

was no noticeable variation of result. The 

interior diameter of the bore within the 
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jacket has been decreased as might be ex- 

pected ; but this decrease is quite irregular, 

reaching a maximum of 0.064 inch about 

two feet from the upper, or muzzle, end of 

the jacket, while at the other end of the 

jacket it is 0.017 inch. The diminution of 

bore extends to the extremity of the breech 

beyond the region of compression due to 

the jacket. 

The only hypothesis upon which these 

irregularities can be even tentatively ex- 

plained is lack of homogeneity in open- 

hearth steel. The better the steel the more 

nearly perfectly does it recover from strain 

after the removal of stress. Irregularity in 

heating during the first attempt would have 

produced warping in any metal whatever. 

Perfectly homogeneous steel would have re- 

covered completely when the temperature 

became uniform, but any lack of homo- 

geneity implies a permanent set. Assuming 

. such lack, the larger the scale of experi- 

ment the more difficult it is to secure uni- 

formity of temperature. The steel may 

satisfy completely the demands of prelimi- 

nary test experiments on elastic limit and 

tensile strength, yet it may fail to meet the 

requirements of accurate fitting and com- 

plete recovery after wide variation of tem- 

perature. Krupp, with his admirably 

homogeneous but high priced crucible steel, 

has already been successful in assembling 

the parts of guns twice as massive as the 

recent subject of experiment at Watervliet. 

It remains to be seen whether equal success 

will be possible by the use of open-hearth 

steel in connection with the 16-inch gun 

yet to be constructed. In the light of re- 

cent difficulties the approaching work will 

be watched with interest. 

The publication of these observations 

in the present form would not have been 

possible but for the friendly courtesy of 

Major Isaac Arnold, Jr., the commandant 

of the Watervliet Arsenal, who has granted 

me the utmost freedom of access to the gun 
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shops and who kindly invited my inter- 

est and cooperation in the attempt to 

solve the problem of the unmanageable 

jacket. 

W. LeConTe STEVENS. 

RENSSELAER POLYTECHNIC INSTITUTE, TRoy, N. Y. 

ONTOGENIC AND PHYLOGENIC VARIATION. 

In an article published in 1894, in 

Merckel u. Bonnet’s Ergebnisse der Anatomie 

u. Entwicklungsgeschichte, the writer proposed 

the distinction which forms the title of this 

article. This subject was further elaborated 

in three papers before the Biological Section 

of the New York Academy, in March, April 

and May,1896. As Prof. C. Lloyd Morgan 

and Prof. J. Mark Baldwin have quite inde- 

pendently reached somewhat similar conclu- 

sions, it seems of interest to publish the 

second and third papers, above referred to, 

in their original form as they were mailed 

to the Secretary of the Academy. These 

papers, by an unfortunate oversight, were 

never sent to the printers. The first paper 

was published in the Transactions and ab- 

stracted in ScrENcE. 

The title of the paper of April 13th was 

‘A Mode of Evolution requiring neither 

Natural Selection nor the Inheritance of 

Acquired Characters.’ It was discussed by 

Prof. Baldwin and Prof. Cattell. ‘I pre- 

sent a continuation of the subject of Onto- 

genic and Phylogenic Variation, discussed 

at the last meeting of the Biological Section. 

The latest papers upon selection are signifi- 

cant because they show that the hypothesis 

of evolution purely by the selection of fortu- 

itous variations is losing ground. Defi- 

nite or determinate variation is now ad- 

mitted by nearly all writers except Wal- 

lace. If we assume the transmission of 

acquired characters the explanation of defi- 

nite variation becomes simple enough, but 

in this contribution I propose a view of 

the facts which does not assume the trans- 

mission of acquired characters nor the im- 
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mediate action of natural selection. It 

is thus a phase of evolution without either 

natural selection or the transmission of 

acquired characters. Ihave no new facts 

to bring forward, but wish to present 

certain well-known facts in a new aspect 

which has a very direct bearing upon 

the theories of Spencer and Cope, as well 

as of Weismann. The recent papers of 

James Mark Baldwin contain something 

very similar under the term Social Heredity. 

It involves what the botanist, George Hen- 

slow, has been calling ‘Self-adaptation.’ 

In personal conversation Lloyd Morgan 

has recently expressed to me very similar 

views.* 

The matter rests upon well-known bio- 

logical principles which may be expressed 

in the following formula: 

ongenital, Con- Conditions of Envi- 

(ais) = (“aa ( sar) 

Every adult organism, therefore, has a 

single set of characters, but each of these 

characters has a double origin due to the 

adjustments and readjustments of its inter- 

nal and external relations in course of 

growth. To sharply distinguish these two 

origins, I some time ago proposed the terms 

phylogenic and ontogenic, as in the follow- 

ing table : 

VARIATIONS. 

ONTOGENIC. PHYLOGENIC. 

Arising in course of de- Variations within the 

velopment from chemico- phylum, part of which 

physical, motor, psychi- were originally onto- 

cal (social and imitative) genic. 

causes. 

Thus the really superficial or transient 

differences between organisms are upon the 

ontogenic side. The fundamental differ- 

ences are phylogenic. The importance of 

the discrimination between these origins 

becomes apparent only when we realize 

what profound modification occurs in the 

course of ontogeny and how very generally 

*See ScrENCE, Nov. 20th. 
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these modifications are confused with those 

which really belong within the phylum. 

When we fully grasp the possibilities of 

ontogenic variation it appears that onto- 

genic evolution must be a leading, progres- 

sive, guiding process, and is so far in ad- 

vance of phylogenic evolution that in many 

cases it gives rise to characters which we 

use to separate species and even genera. 

There is thus an individual evolution which 

progresses under the following well-known 

laws: (1) When the environment changes, 

the adult individual changes, without neces- 

sarily involving any alteration of the stirp. 

(2) These ontogenic changes may be pro- 

gressive or retrogressive, and reach a term 

which we would give specific or generic 

rank, as in the transformation of Artemia or 

Saturnia. (3) A limited, if not complete, 

internal adaptation must occur, because the 

growth of every part of the organism de- 

pends upon the nutritive materials supplied 

to it as well as upon the stimuli which the 

environment arouses. As shown in ex- 

perimental embryology, a series of readjust- 

ments of an adaptive character always 

occur if the stimulus is not too profound. 

(4) As to the external adaptation of the 

organism to its surroundings in the strug- 

gle for existence, it is apparent that chemi- 

cal and physical changes do not necessarily 

fit the organism. (5) Yet such purely 

physical changes may be followed by asso- 

ciated adaptations. Thus an animal shut 

off from the action of light exhibits onto- 

genic degeneration of pigment and of vision, 

and, in general, of all organs which repre- 

sent a response to light. This degenera- 

tion is compensated by an increased sensi- 

tiveness of the other sense organs of smell, 

touch and hearing. (6) The most definite 

adaptations arise as a result of new habits, 

motions, ete. 

This principle of the ontogenic adap- 

tive influence of habit is so well known, 

it is surprising that more allowance for 
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it has not been made in the study of 

adult characteristics. In the anatomy of 

the different races of man, for example, it 

is demonstrated that many features are 

fundamental race characters, while others 

are merely the expression of certain habits, 

such as modes of walking, climbing, squat- 

ting, etc. The studies of Lane upon the 

anatomy of laboring men of different trades 

prove that entirely new structures, such as 

articulations and facets, may be developed. 

This has an important bearing upon the 

scope of the ‘ predisposition’ principle. New 

facets do not arise because there is a pre- 

disposition at a certain point to form a facet, 

but because the local tissue reactions at 

that point under stimulus result in a facet. 

Such ontogenic variations may extend 

over an enormously long period of time, and 

it is very obvious that they anticipate the 

future course of evolution, so far, at least, 

as all parts of the body are concerned which 

are directly modified by stimuli. Thus, 

whether these ontogenic variations are in- 

herited or not, they predetermine the course 

of evolution. They set a groove, as it were, 

along which evolution must take its course. 

These variations, further, are of so per- 

fect a character that they have been by 

nearly all observers misinterpreted. They 

have been wrongly considered as repre- 

senting phylogenic evolution, but such evo- 

lution is a matter of constitutional or stirp 

variation, as shown by the well-known ex- 

amples of the pigmentation of the lower 

side of the flounder and of the entire body 

of the colorless Proteus when exposed to 

light. If these animals are contrasted with 

an albino type, such as the albino breed of 

Amblystoma, the real difference becomes 

apparent. 

Thus the case appears to be established 

that ontogenic evolution parallels, and 

in many parts of the body anticipates, 

phylogenic evolution by enormously long 

periods of time. We have in these facts 
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a partial explanation, at least, of determinate 

variation. The straight lines which certain 

characters follow are simply guided by onto- 

geny. In many structures the inherent adap- 

tive power of the organism is so great that 

it can conform sufficiently to its new envi- 

ronment without any change in the stirp. 

Two questions remain: (1) whether such 

evolution is accumulative; (2) what rela- 

tion it bears to phylogenic evolution. These 

will be discussed at the next meeting of 

the Section.” 

This meeting was held upon May 8th. 

‘Continuing the subject discussed at the 

last two meetings, it has been questioned 

whether this ontogenic evolution can prop- 

erly be considered evolution at all. It ap- 

pears, so far as all those characters are con- 

cerned which are adaptively plastic, that 

the first stages of their true evolution must 

be ontogenic. Subsequently, the same 

changes become phylogenic, but the passage 

from one to the other is so gradual and insen- 

sible that they must all be considered part of 

thesame process. Ontogenic evolution, then, 

represents the extreme changes in organisms 

possible during individual development; 

changes in color, hair texture, plumage, 

scales, and the greater or less ossification 

of the skeleton; in the forms of the joints 

and articular surfaces; in the development 

of the nervous centers and the muscular 

system ; in short, every change which does 

not involve a change of stirp. 

The chief question remains whether such 

evolution is accumulative. It is obviously 

accumulative if the change of environment 

becomes more intense and so far as new habits 

in successive generations become accumula- 

tive by practice and imitation. In the 

case of plants exposed through several gen- 

erations to the same environment there is 

observed a marked loss of stability; thus 

the ontogenic variations are more marked 

in each successive generation. 

But certainly the crucial point is what 
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relation do these ontogenic changes bear to 

the stirp. It is demonstrated that charac- 

ters of this class finally become hereditary, 

because we ultimately find them in the 

organism at a stage preceding either expo- 

sure to external conditions, use or exercise. 

It would appear extremely difficult to de- 

termine whether this inheritance is due to 

Lamarck’s principle or to the gradual 

selection of congenital predispositions. In 

the latter case we have a valid explanation 

of orthogenic, determinate or definite vari- 

ation, so far as a very large class of charac- 

ters are concerned, for it is obvious that on- 

togenic evolution works on all individuals 

practically alike. It gives a definite trend 

to evolution and it does away with the 

selection of fortuitous variations. This, 

however, is not a complete explanation of 

definite variation, because we find the same 

definite principle operating in the evolution 

of the teeth, which are not, so far as we 

know, subject to ontogenic variation. The 

only explanation which we can offer of defi- 

nite variation in the teeth is that all ani- 

mals which arise from a similar stem form 

seem to have their new characters consti- 

tutionally predetermined. Thus each new 

character will arise at a certain point, and 

in nearly the same order in all animals 

which are derived from a similar stem. 

Thus we may say that adaptive evolution 

is not confined to organs in which indi- 

vidual reaction or ontogenic evolution is 

operative.”’ * Henry F. Osporn. 

COLUMBIA UNIVERSITY. 

* Prof. Morgan has proposed the term ‘ Modifica- 

tion’ for the change here defined as ‘Ontogenetic 

Variation.’ The term ‘Phylogenic Variation’ was 

first used by Niigeli; it is equivalent to the term 

‘Mutation’ as employed by Wagner and Scott. Prof. 

Baldwin, in April, 1895, proposed the term ‘ Organic 

Selection’ for the processes of ontogenic evolution 

substantially similar to those here described. As 

pointed out by Prof. Morgan in last week’s SCIENCE, 

this principle was also clearly stated in Weismann’s 

Romanes’ Lecture. These matters will be discussed 

in a later number of SCIENCE. 
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CURRENT NOTES ON ANTHROPOLOGY. 

THE PARIS SCHOOL OF ANTHROPOLOGY. 

THE program of this school for 1896-7 

has been issued. About two hours a day 

are devoted to lectures. They embrace the 

following topics : 

1. Prehistoric Anthropology: Prof. A. de 

Mortillet on prehistoric times. 

2. Pathological Anthropology: Prof. 

Capitan on disorders of nutrition in their 

influence on races, etc. 

3. Ethnography and Linguistics: Prof. 

Lefévre on the Middle Ages and times. 

4. Ethnology: Prof. Hervé on the acces- 

sary ethnic elements of France. 

5. Biological Anthropology: Prof. La- 

borde on the senses of sight and hearing in 

race studies. 

6. Zoological Anthropology: Prof. Ma- 

houdeau on heredity and transformation 

in relation to man. 

7. Geographical Anthropology: Prof. 

Schrader on the relations of earth to man 

in Asia. 

8. Physiological Anthropology: Prof. 

Manouvrier on the elements of char- 

acter. 

9. Sociology: Prof. Letourneau on cer- 

tain features in the history of civili- 

zation. 

10. Comparative Ethnography: Prof. A. 

de Mortillet on the worship of the dead 

and burial ceremonies among primitive 

peoples. 

This program will give a good idea of 

the scope of instruction in this, the oldest 

school of anthropology. It is now in the 

twenty-first year of its existence. 

AN ARCHXZOLOGICAL MAP OF OHIO, 

THE Ohio State Archzological and His- 

torical Society for the past three years has 

been hard at work upon a large map of the 

State, which is to show all the prehistoric 

monuments and sites, according to town- 
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ships. The work is only about one-third 

complete and up to the first of November 

there were 2,100 marks upon the map, re- 

presenting between 5,500 and 5,600 re- 

mains. 

Some interesting facts have been brought 

to light; that the mounds, earthworks, 

village sites, etc., generally follow the 

stream, that, in the Sciota valley there are 

very few stone monuments, but that, in the 

Muskingum valley, along the Ohio river 

and in Brush Creek valley (Adams county), 

stone monuments predominate over those 

of earth. Seven counties in the State show 

a total of 918 monuments. Those in the 

northern and eastern portion average about 

five or six mounds and village sites each. 

It does not appear from this that there is a 

county in the State in which there are less 

than 15 or 20 ancient remains, but the ob- 

servations of these counties are only parti- 

ally complete. Most of the marks were 

secured by personal visits, the State having 

been quite thoroughly traveled by students 

of the Ohio State University and by the 

Curator, Mr. Moorehead, on bicycles. Sev- 

eral hundred mounds were secured from 

the report of the Bureau of Ethnology and 

the Smithsonian Institution. 

The number of recorded monuments will 

reach probably eight thousand. This is a 

praiseworthy undertaking and it is to be 

hoped will be carried to completion. 

D. G. Brinton. 

UNIVERSITY OF PENNSYLVANIA. 

ASTRONOMICAL NOTES. 

In our issue of October 23d we called 

attention to Dr. See’s announcement of his 

rediscovery of the companion of Sirius at 

the Lowell Observatory. Observations of 

this star were subsequently made at the 

Lick Observatory. The observations of 

both observatories disagreed with the pub- 

lished ephemeris of Dr. Auwers, and in 

our issue of November 20th we called at- 
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tention to this fact. From a recent letter 

of Prof. Holden we learn that the Lick ob- 

servations are certainly correct. This 

would throw upon the Lowell observations 

an error of 31°, and upon the ephemeris of 

Dr. Auwers an error of about 13°. No 

doubt observations with some of the other 

large telescopes of this country and Europe 

will soon be published, and thus any doubts 

as to the correction required by Dr. Au- 

wers’s ephemeris will be set at rest. 

Pror. SCHAEBERLE, at the Lick Observa- 

tory, has also examined Procyon, with the 

result of finding that this star also has a 

visible companion. It was possible to make 

observations in both positions of the tele- 

scope, the means obtained being 319° for 

the position angle and 459 for the distance. 

The magnitude of the companion was esti- 

mated as 13, and the seeing was unusually 

fine. H. J. 

NOTES ON INORGANIC CHEMISTRY. 

THE discovery of a supposed new element, 

Lucium, in monazite sand has already been 

reported in these columns. The discoverer 

Barriére of Paris has now patented the ele- 

ment! The specifications cover the use of 

the element alone or in mixtures for incan- 

descent gas lighting, the progress of ob- 

taining the element and the element itself. 

TuHE rotation of polarized light in crystals 

has heretofore been studied exclusively in 

natural crystals or in such as have been 

cut in plates. In the last Berichte, Lan- 

dolt describes an investigation carried out 

on finely powdered crystals, suspended in a 

liquid medium of the same refractive power. 

The object was to see if the rotation re- 

mained unchanged, or disappeared when 

the particles became sufficiently minute. 

The crystals used were sodium chlorate 

and the liquid in which they were sus- 

pended was a mixture of alcohol and car- 

bon bisulfid. Experiments were made with 

a powder in which the particles averaged 
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0.03 mm. in diameter, and another of 0.008 

mm. The rotation was found to be 

unchanged, and the conclusion reached is 

that particles of sodium chlorate down to 

0.004 mm. in diameter possess completely 

the crystalline structure which is necessary 

for circular polarization. In solution, how- 

ever, sodium chlorate is perfectly inactive. 

Tue late determinations of the atomic 

weight of tungsten by E. F. Smith have 

given a number close to 184.9. More re- 

cently (J. Prakt. Chem. 53: 288) Schneider 

has repeated his earlier work which gave the 

number 184.12 and now finds the atomic 

weight to be 184.01. Schneider proved his 

tungsten to be free from molybdenum, but 

he used the same material as in his former 

determinations. He attributes the larger 

figure of Smith and others to the use of too 

small quantities, thereby involving rela- 

tively large errors. 

Losry DE Bruyn has succeeded in com- 

pletely dehydrating hydrazin-hydrate by 

means of barium oxid, a method unsuccess- 

fully used by Curtius, and in the Rev. Trav. 

Chim. Pays-Bas 15: 174 describes the 

properties of the free hydrazin, N,H,. 

Hydrazin is a solid, melting at 1.4°C and 

boiling at 113.5°C at 761.5mm. It is solu- 

ble in alcohols, but only slightly so in 

other organic solvents. It dissolves many 

inorganic salts as sodium and potassium 

chlorids and nitrates. It isa stronger base 

than ammonia, liberating the latter from its 

salts. It reacts energetically with chlorin, 

bromin, iodin, sulfur and phosphorus, and 

oxidizes slowly intheair. It is noteworthy 

that the boiling point of free hydrazin, 113°, 

is very close to that of hydrazin-hydrate, 

119°, J. L. H. 

SCIENTIFIC NOTES AND NEWS. 

INVITATIONS have been sent for the opening 

of the new halls of ethnology and vertebrate 

paleontology of the American Museum of Nat- 

ural History, New York. The reception will 
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be held from two to three o’clock on Novem- 

ber 30th. 

WE learn from Nature that the Royal Society’s 

medals have this year been adjudicated by the 

President and Council as follows: The Copley 

medal to Prof. Carl Gegenbaur, For.Mem.R.S., 

for his researches in comparative anatomy, and 

especially in the history of the vertebrate skele- 

ton; the Rumford medal to Prof. Philipp Len- 

ard, and also to Prof. Wilhelm Conrad Réntgen, 

for their investigation of the phenomena pro- 

duced outside a highly exhausted vacuum tube 

through which electrical discharge is taking 

place; a Royal medal to Sir Archibald Geikie, 

F.R.S., on account of the great value and im- 

portance of his many original contributions to 

geology; a Royal medal to Prof. Charles Ver- 

non Boys, F.R.S., for his invention of quartz 

fibres and investigation of their properties, his 

improvement of the radiomicrometer and inves- 

tigations with it, for developments in the art of 

instantaneous photography, and for his deter- 

mination of the value of the constant of attrac- 

tion; The Davy medal to Prof. Henri Moissan 

(of Paris), for the isolation of fluorine and the 

use of the electric furnace in the preparation of 

refractory metals; the Darwin medal to Prof. 

Giovanbattista Grassi (of Rome), for his most im- 

portant discoveries, especially on matters di- 

rectly related to Darwin’s speculations. Her 

Majesty has signified her approval of the award 

of the Royal medals. 

THE Secretary of the Permanent Committee 

of the International Zoological Congress an- 

nounces the subjects for the two prizes, to be 

awarded at the next Congress. These are: ‘A 

study of the ruminants of Central Asia, from 

the points of view of zoology and geography ’ 

and ‘An anatomical and zoological monograph 

on some groups of marine invertebrates,’ 

The papers, which may be in manuscript or 

printed since September, 1895, must be pre- 

sented before May 1, 1898. They must be 

written in French, which seems to be contrary 

to the spirit of an international congress. It is 

in any case doubtful whether many men of sci- 

ence will care to compete for such prizes. We 

are somewhat vaguely informed that ‘Les 

prix consisteront, au choix des lauréats, soit en 
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une somme d’argent, soit en une médaille de 

valeur égale.’ The committee of award con- 

sists of MM. A. Milne-Edwards (Paris), Presi- 

dent; R. Blanchard (Paris), Secretary; Sir 

Wm. Flower (London), F. A. Jentink (Leyden), 

R. B. Sharpe (London), Th. Studer (Berne) and 

N. Zograf (Moscow). 

THE German Fisheries’ Association has of- 

fered, according to Nature, a prize of 600 M. 

for the best essay on the history of develop- 

ment and the vital conditions of Leptomitus 

lacteus, with especial reference to its appear- 

ance and disappearance in impure water. The 

essays are to be sent in to Prof. Weigelt, 90-91 

Zimmerstrasse, Berlin, 8S. W., by May 1, 1897. 

AT a meeting of the Royal College of Physi- 

cians, on November 6th, it was decided that the 

sum of £1,000, given by Captain E. Wilmot 

Williams, in memory of Dr. Bisset Hawkins, 

should be devoted to the establishment of a 

gold medal, to be awarded by the College every 

three years to some duly qualified medical prac- 

titioner who is a British subject, and who has, 

during the preceding ten years, done such work 

in advancing sanitary science, or in promoting 

public health, as in the opinion of the College 

deserves special recognition. 

ACCORDING to Garden and Forest an agricul- 

tural experiment station has been established at 

Usambara, in German East Africa, for the pur- 

pose of investigating the agricultural character 

of that region and discovering its adaptability 

to various crops. Both native and introduced 

tropical plants are now under test at different 

altitudes to decide which ones are best suited to 

cultivation, and when these points have been 

determined both the plants and seeds will be 

supplied in commercial quantities to settlers. 

Ir is reported in the daily papers that Dr. 

Lauterbach, Dr. Keruting and Herr Tappen- 

beck, who conducted an exploring expedition 

into the interior of New Guinea, returned to the 

coast at the end of October. The expedition 

discovered, at the foot of the great Bismarck 

Mountain, a navigable stream of considerable 

size, which flows through a fruitful, thickly 

populated plain well adapted for cultivation. 

This plain was explored for a distance of two 

hundred miles. 
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NeEws has also been received from two scien- 

tific expeditions now in Central Asia, under the 

auspices of the Russian Imperial Geographical 

Society. M. .Clementz has been exploring 

Mongolia and the Hangai range of mountains. 

Dr. Swen Heding has been exploring the 

neighborhood of Khotan, where he has dis- 

covered the ruins of two ancient towns. 

THE courses of lectures annually given by Co- 

lumbia University, in cooperation with the Amer- 

ican Museum of Natural History, have been ar- 

ranged for the present season. There will be 

four courses as follows: ‘Mountain Ranges of 

Western North America,’ by Prof. J. F. Kemp, 

Dr. C. Willard Hays, Mr. Bailey Willis and 

Mr. H. M. Wilson. ‘ Anthropology and Ethnol- 

ogy,’ by Dr. Daniel G. Brinton, Dr. Otis T. 

Mason, Dr. Franz Boas, Dr. Livingston Far- 

rand and Dr. William Z. Ripley. ‘ Alcohol and 

Alcoholic Beverages,’ by Mr. C. E. Pellew. 

‘ Botanical Studies,’ by Prof. Lucien M. Under- 

wood and Prof. Smith Ely Jeliffe. The lectures 

are given at the Museum of Natural History on 

Saturday evenings, beginning on December 6th. 

THE Berlin Academy of Sciences has awarded 

its gold medal to Dr. Auwers. 

THE Germam Electro-Chemical Society has 

-awarded its annual prizes in recognition of con- 

tributions to the advancement of electro-chem- 

istry to Prof. Hans Jahn, of Berlin, and Prof. 

Max LeBlanc, of Frankfort-on-Main. 

Dr. EpwARD S. HOLDEN, Director of the 

Lick Observatory, has received the decoration 

of Knight of the Royal Order of the Dannebrog 

of Denmark. This ancient order was founded 

in A. D. 1219, asa mark of military distinction, 

but is also conferred, as in the present instance, 

for services to science. 

Sir JOSEPH LIsTER and Prof. Michael Foster 

have been elected honorary members of the 

Asiatic Society of Bengal, in the place of Hux- 

ley and Pasteur. 

Ir is stated in Natural Science that Mr. Wil- 

liam Whitaker retired from the Geological Sur- 

vey of Great Britain on October 22d. Mr. Whit- 

aker, who is senior officer, was appointed on 

April 1, 1857, and has therefore held service for 

nearly forty years. 
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Pror. MAX VON PETTENKOFER has consented 

to fill the chair at the Academy of Science of 

Bavaria and to act as Keeper of the State Scien- 

tific Collection for a further term of three years. 

Nature, quoting the Kew Bulletin, announces 

that the government of Zanzibar have decided 

to appoint a Director, and have selected 

Mr. Robert N. Lyne for the post. The object 

of the government in creating the post is to 

improve, where possible, the methods under 

which the agriculture of the country is now car- 

ried on, and to endeavor by experiment to dis- 

cover some new product that may to a certain 

extent take the place of cloves. The govern- 

ment desire that the work so admirably begun 

by Sir John Kirk when he was Consul-General 

there, and since interrupted, may be continued. 

Str BENJAMIN WARD RICHARDSON, M.D., 

F.R.S., died on November 21st, aged sixty- 

eight years. He had made important investi- 

gations on the effects of anesthetics, having 

discovered the use of ether spray for the aboli- 

tion of pain in local surgical operations. He 

was the author of many articles and books 

treating especially of the subjects of public 

health and social reform. 

THE death is announced of Admiral Sir 

George Henry Richards. He had conducted 

important nautical surveys and was in com- 

mand of one of the vessels of the Franklin re- 

search expedition. He was a member of a 

number of learned societies, including the Paris 

Academy of Science. 

WE regret to announce the deaths of Dr. 

Moller, professor of astronomy at Lund, on 

October 26th, at the age of 66 years; of Dr. 

Ernst Wenzel, associate professor of anatomy 

at Leipzig, on October 25th, at the age of 56 

years; and of Dr. Eugen Bauman, professor 

of physiological chemistry, in the University at 

Freiburg in Breisgau, on November 34d, at the 

age of 50 years. 

AT midnight on November 15th the electric 

power generated at Niagara Falls was trans- 

mitted to Buffalo where it will be used to oper- 

ate the trolley cars of the street railway. 

Pror. E. MAcH has prepared an important 

work entitled Die Principien der Warmelehre, 

treated from a historical and critical point of 
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view. Itis published by J. E. Barth, of Leipzig, 

and includes 105 figures and six portraits. The 

same publishers announce the second issue of 

the Jahrbuch der organische Chemie for the year 

1894, edited by Dr. Gaetano Minunni. 

A MONTHLY Hypnotic Magazine has begun 

publication in Chicago, under the editorship of 

Mr. Sidney Flower. The journal will, we fear, 

find it somewhat difficult to maintain a satisfac- 

tory scientific standard. 

The Illine, the weekly paper published at the 

University of Illinois, contains in the issue of 

November 6th an account of the fresh water 

biological station of the University, by Mr. C. 

A. Kofoid. The biological station at Havana 

is said to be unique in having for its basis of 

work the fauna and flora of a river, while there 

are numerous lakes and marshes in the neigh- 

borhood. The station was opened in the spring 

of 1894, and this year a floating laboratory was 

launched. This is 60x20 feet and contains three 

rooms, a small office and library, a general 

laboratory provided with aquaria, etc., and a 

cabin for the attendant. The boat is said to 

be free from tremor. In addition to the direc- 

tor, Professor Forbes, and other teachers, there 

were seventeen students in attendance during 

the past summer. 

It was provided by an Act of Congress passed 

early last year that the Superintendent of Docu- 

ments should, at the close of each regular 

session of Congress, prepare and publish a com- 

prehensive index of public documents. Mr. F. 

A. Crandall has, in spite of the short time and 

other difficulties, prepared the catalogue of the 

public documents of the fifty-third Congress and 

of all departments of the government for the 

period from March 4, 1893, to June 30, 1895, it 

being thus continuous with The Ames Compre- 

hensive Index. The catalogue, which contains 

638 large pages, will be of value to men of sci- 

ence, as perhaps one-half of the entries are on 

scientific subjects. Indeed, it is of much interest 

to note how largely the publications of the 

government are taken up with scientific sub- 

jects and the great importance of a majority of 

these. An alphabetical catalogue such as this 

will add much to the usefulness of the publica- 

tions and to convenience in finding them. 
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WE learn from Nature that arrangements are 

being made to commemorate the sixtieth year 

of the reign of Queen Victoria by an exhibition 

at the Crystal Palace, to be opened on May 24, 

1897. It is proposed to illustrate by models 

and practical examples the famous inventions 

in arts and industries during the past sixty years, 

and also the progress of other sides of national 

development. Asa sort of prologue to this ex- 

hibition, a series of popular lectures, dealing 

with the advancements in science made dur- 

ing Her Majesty’s reign, will be delivered dur- 

ing March and April next. 

UNIVERSITY AND EDUCATIONAL NEWS. 

THE Pope has appointed the Rev. Dr. 

Thomas J. Conaty, rector of the Church of the 

Sacred Heart, Worcester, Mass., to succeed 

Bishop John J. Keane as rector of the Catholic 

University at Washington. Dr. Conaty is a na- 

tive of Ireland and is supposed to be more con- 

servative than his predecessor. 

Pror. WILLIAM M. SLOANE, of Princeton 

University, has been elected to the Seth Low 

professorship of American history in Columbia 

University. 

HAVERFORD COLLEGE will soon come into 

possession of property valued at nearly $500,- 

000, bequeathed by Jacob P. Jones in 1885, sub- 

ject to a life estate for his wife, who died a few 

days ago. 

COLONEL C. 8. VENABLE, for thirty-one years 

professor of mathematics in the University of 

Virginia, has retired. 

ACCORDING to the Academische Rundschau, the 

additional yearly appropriations granted to the 

French universities under the new laws, to 

take effect January 1, 1898, will be approxi- 

mately as follows: Lyons, 130,000 fr.; Bor- 

deaux, 100,000 fr.; Toulouse, 80,000 fr. The re- 

maining universities will receive sums varying 

from 20,000 to 50,000 frs. The amount of the ap- 

propriation to the University of Paris has not 

yet been decided, but it is expected that the 

five Paris Faculties, with their large number 

of students, will receive four or five times the 

amount appropriated to the Faculty at Lyons. 

THE following foreign appointments are an- 

nounced: Professor Lenard, director of the 

physical laboratory, Polytechnic Institute, at 
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Aachen, has been called to the University of 

Heidelberg; Dr. Czapek, Privatdocent at the 

University at Vienna, has been made associate 

professor of botany in the Polytechnic Institute 

in Prague ; Dr. Seeliger, Privatdocent in zool- 

oly at Berlin, and Dr. Karl Mez, Privatdocent 

in botany at Breslau, have been promoted to 

professorships. 

DISCUSSION AND CORRESPONDENCE. 

AN OPTICAL ILLUSION, 

To THE EDITOR OF SCIENCE : I reproduce, in 

one of the accompanying diagrams (A), the ar- 

rangement used in a research published in the 

Psychological Review (II., May, 1895, p. 244), 

and reprinted in the Princeton Contributions to 

Psychology (No. 2, Sept., 1895), the result of 

which was to show that the judgment, i. e., of 

the midpoint between two such squares as those 

of Fig. A, is subject to illusion. The actual 

midpoint, marked by the short line on the line 

of connection between the squares, is regularly 

judged to be too far toward the larger square, 

the real midpoint being judged farther toward 

the smaller. I should like to gather further re- 

sults by the use of the Figures A and B, and 

your readers may be willing to assist as follows: 

Ask people of both sexes, but recording the 

difference of sex, the following questions 

strictly in the order named, first of Fig. A. They 

should be entirely ignorant of the experiment 

and its results. 

Question 1. Holding the figure before the 

eyes with the bottom of the page down, is the line 

connecting the squares bisected by the short 

line or not, and if not, is the real midpoint 

further to the right (R) or to the left (L)? 

Question 2. Holding the page with the bottom 

of it turned to the right hand, ask whether the mid- 

point is marked by the line or whether it is 

farther up (U) or farther down (D). 

Question 3. Holding the figure with the )ot- 

tom of the page upwards, ask as in question 1. 

Question 4. Holding the figure with the bot- 

tom of the page toward the left hand, ask as in 

question 2. 

Then taking figure B., ask the same questions 

in the same order, being careful to have the per- 

son still altogether uninstructed as to the re- 

sults of the first series and also to connect the 
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two series, carefully distinguished, with the 

same person by name or initials. 

When using one figure, the other should be 

covered, 

The results, whether from one person or 

from many, may be sent to the undersigned, 

who will receive them with thanks. Results 

from those who know what the illusion is and 

what to expect need not be sent, except in cases 

of persons who do not get the illusion at all, or who 

only get it for one of the figures. 

Any known defects of eye-sight should be 

reported; also indications of tastes or pursuits, 

as of architects, artists, etc., likely to modify 

the results. 

I should also be glad to be referred to any 

literature which seems to touch upon this illu- 

sion. J. MARK BALDWIN. 

PRINCETON, N. J., October 7, 1896. 

LE CONTE’S ELEMENTS OF GEOLOGY. 

TO THE EDITOR OF SCIENCE: I read with great 

interest Mr. Gilbert’s review of Le Conte’s 

Elements of Geology, in ScrENCE, No. 95. 

Having used the book in the classroom I can 

heartily approve every word of commendation 

in that review. It is therefore not in the spirit 

of captious criticism that I venture to point out 

two or three weaknesses in the book which ex- 

perience brought to my attention. I do this 

because Le Conte’s Elements is ‘a Textbook,’ 

and, if Prof. Simonds’ calculations* be correct, 

only a portion of the teachers of geology are 

investigators who would detect from their 

own researches either the strong points or the 

weak ones of the book. It may be urged that 

geographical considerations have much weight 

in my case; yet no more weight with me than 

would naturally be felt with any other teacher 

of geology between Lake Huron and the Rocky 

Mountains north of the 40th parallel. 

I desire to call attention only to the follow- 

ing points : ; 

1. Artesian wells are discussed within the 

limits of a single page (p. 76). Several wells 

are named, bored in widely separated localities, 

and the depth reached in each is stated. As 

the examples given are among the deepest bor- 

* Geology in the Colleges and Universities of the 
United States. Frederic W. Simonds, SCIENCE, 
Oct. 2, 1896, p. 497. 
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ings in the world the natural inference is that 

an abundant flow can be found if the contractor 

only bore deep enough. Such an inference is 

not only wholly wrong in its practical aspects, 

but it is not the result of good geological 

reasoning. 

In many portions of the country, notably in 

the northern belt of states from Ohio to the 

Rocky Mountains, much attention is given to 

the subject of Artesian water supply for do- 

mestic uses, power and irrigation. Its geology 

is important. Qualifying conditions must al- 

ways be weighed and understood. The char- 

acter of the water is an important factor, since 

within certain limits its chemical composition 

determines its usefulness. Within this area the 

geological character of the formations pene- 

trated have become pretty well known to the 

depth of half a mile. Yet with all this scien- 

tific and economic interest within so large a 

portion of the United States, there is no aid in 

Le Conte’s Elements for the teacher in the 

presence of a class anxious to take away some- 

thing practical, or for the general reader seek- 

ing information as to where and how he shall 

proceed to obtain artesian water, although he is 

told with much detail how to find the epicen- 

trum and focus of an earthquake. 

2. In the subject of historical geology two or 

three points command attention. The Archean 

era and system are first to be noted. As the 

classification on page 295 is compared with 

that of working geologists, the labors of the 

last 22 years within the field of Pre-Cambrian 

geology receive but little recognition. In 1874, 

in his 2d edition of the Manual, Dana recog- 

nizes the ‘ Primordial or Cambrian, ’ and places 

beneath it the Archean with its sub-divisions, 

Laurentian and Huronian. In 1896 LeConte 

does the same. Teachers and general readers 

in geology would receive much more help from 

the conclusions of the Geological Conference in 

Washington, January, 1889, in which confer- 

ence Mr. Gilbert was himself a leading figure, 

had its results touching these basal formations 

been used by Professor LeConte. 

The Lake Superior basin, with its southerly 

borders, has been for years the center of interest 

to students of petrographic and historical ge- 

ology. The work of Irving, Van Hise and 
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others, in developing this region along the 

lines of classification marked out by the Con- 

ference of 1889, are too well known to require 

specific attention. That basin portion of the 

continent is disclosing in striking characters and 

in magnificent array the successive and con- 

tinuous steps of progress through the great time 

gap between the Archean complex and the 

fully developed faunal conditions of the 

early Combrian, in which gap, it is believed, 

lies one-half the geologic history of the globe. 

The Algonkian seems to be a fact, and a large 

one too, in North American geology ; yet this 

period is not mentioned save in a single foot- 

note (p. 296). In the four and one-half pages 

devoted to the Archean, ten lines are given to 

the rocks of the period, of which ‘there is 

nothing very characteristic, * * * * * except 

their extreme and universal metamorphism.’ 

The word Huronian does not occur in these 

pages. 

Perbaps a word of caution should be spoken 

against the impression given by Figs. 264 and 

265, that iron ore isinterstratified with its asso- 

ciated rocks and hence may reach through to 

the bottom of the earth’s crust. Investigations 

show that iron ore of the Lake Superior type 

does not occur as interstratified formations and 

does not appear to any workable extent in the 

Archean of North America, as the term Archean 

is understood among working geologists. In 

giving 34 per cent. of his Archean space to evi- 

dences of life the author says of the leading type 

that its ‘ organic origin is not now generally ad- 

mitted.’ 

To the writer it would seem that had fewer 

pages been devoted to geysers and earthquakes, 

topics of no great geologic significance so far as 

past researches reveal, and more been given to 

the subjects enumerated above, geologic science 

would have been aided in its appeal to the in- 

stincts of American students of geology. 

3. Finally, from a pedagogical standpoint, this 

book is to be judged because the author calls it 

a text-book for colleges. From this standpoint 

it chief defect lies in the multiplicity of theories 

advanced and discussed. A text-book should be 

the exponent of a doctrine. It should be con- 

structed on the definite and positive plan best 

adapted, in the mind of the author, to expound 
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his body of principles. When several theories 

are presented and the student practically told 

to take his choice (p. 100 et seq.), or when he is 

told that all are true (p. 65), the function of the 

text-book disappears. The book in so far be- 

comes a compilation of opinions. So far as the 

development of geologic science goes, the 

reader is in the dark as to what to believe, 

unless he assumes that the chronological order 

of the opinions expressed represents such devel- 

opment. Geology is a science; it has passed the 

stage of assumption. While much remains to be 

discovered, worked out and established in geo- 

logy, still the body of facts and well-understood 

phenomena now clustering around the subject 

is sufficient to fill a book. By the presentation 

of these facts and phenomena the student who 

leans upon a text-book subjects himself to the 

inspiration of positive ideas and, in his intel- 

lectual processes, acquires that habit of decision 

so essential to practical success. 

C. W. HALL. 

THE UNIVERSITY OF MINNESOTA. 

Die Morphologie und Physiologie des Pflanzlichen 

Zellkernes, eine kritische Litteratur. Studie 

von Pror. Dr. A. ZIMMERMANN. Jena, Verlag 

von G. Fischer. 1896. Pp. viii + 133. 

This collection of literature and critical re- 

view of the numerous scattered investigations 

and comparatively few extended studies which 

have been made upon the nucleus in plant cells 

is very welcome to all plant cytologists. It is 

indeed, an excellent and well prepared sum- 

mary, and avoids the errors of classification, 

which to some extent impaired the usefulness 

of the ‘ Botanisches Mikrotechnik ’ by the same 

author. 

The work is divided into a general part and a 

special part. In the former, under the follow- 

ing chapter. heads, research methods, nomen- 

clature and general considerations, chemical 

structure, morphological differentiation of the 

resting nucleus, nuclear division, nuclear fu- 

sion and nuclear physiology, the various ob- 

servations of a large number of investigators 

are collected. In this part the two most inter- 

esting and useful chapters are those on karyo- 

kinesis, in which Zimmermann’s views upon 
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the nucleolus and upon the mechanics of the 

process are succinctly stated again, but with 

due regard to his critics, and on the physiology 

of the nucleus in which the somewhat diver- 

gent views upon nuclear function are balanced, 

and much useful information brought together 

regarding the influence upon the nucleus of 

sich environmental forces as gravity, light, 

electricity, mechanical pressure, heat, etc. In 

discussing the mechanics of karyokinesis, Zim- 

mermann uses considerable illustrative material 

from the field of zoocytology, but, while quoting 

the interesting results of Henneguy, does not 

seem to have known the opposite view sup- 

ported by Watasi from his studies of cephalo- 

pods. Nor is his account of the center zone in 

plants altogether abreast of present knowledge, 

while the discussion of fragmentation is itself 

rather too fragmentary. 

The second part of the work, the special 

part, takes up in detail researches upon the 

nuclei in Angiosperms, Gymnosperms, Pterodo- 

phytes, Bryophytes, Fungi, Alge and Schizo- 

phyta. Here a large amount of special litera- 

ture is indexed, and on the whole this is the 

most useful part of the volume. Several of 

the recent papers of American investigators 

receive proper consideration, which is a grati- 

fying departure from the methods of too many 

of the European writers. 

A bibliography including nearly six hundred 

titles and two indices, one a ‘ Sachregister’ 

and the other to the names of plants, complete 

the volume. 

In the light of modern study and his own 

added experience in book-making, it would be 

very helpful if Dr. Zimmermann could find 

time to revise and rewrite his older work on 

the plant cell. Certainly this paper is of the 

greatestjvalue, but needs a better handling than 

was given it in the Schenk’s Handbuch. 

Conway MACMILLAN. 

UNIVERSITY OF MINNESOTA. 

The Myths of the New World: By DANIEL G. 

BRINTON, A.M., M.D., LL.D., D.Sc., Pro- 

fessor of American Archeology and Linguis- 

tics in the University of Pennsylvania. Third 

Edition revised. David McKay, Philadelphia. 

1896. 
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The appearance, in 1868, of Dr. D. G. Brin- 

ton’s ‘Treatise on the Symbolism and Mythology 

of the Red Race of America’ marked an epoch in 

the study of the ‘Myths of the New World.’ 

Although prior to this date able scholars had 

made valuable researches among various groups 

of American aboriginees, in this volume the 

first attempt was made to mass this scattered 

information, and to present in a clear and con- 

cise form whatever contribution might be 

offered by the natives of this western continent, 

in answer to the general inquiry as to ‘ man’s 

earliest ideas of a soul and a God, and of his 

own origin and destiny.’ 

In the recent rapid growth of our knowledge 

of the red race, it is not easy to appreciate the 

difficulties encountered thirty years ago, and 

the courage requisite to accomplish the task 

undertaken by the author. A new claim was 

set up by him for the natives of America, a 

claim which was no less than the rigkt to be 

heard in the general discussion of the upbuild- 

ing of the intellectual life of the human family. 

The issue of a revised third edition of ‘The 

Myths of the New World,’ in which much of 

the text has been rewritten, and some fifty 

pages of new material added, brings forward 

the arguments offered in 1868, reinforced with 

additional evidence gathered from the recent 

work of students who have opened new fields of 

research or gleaned in those already known. 

The title might imply to those unfamiliar 

with former editions that the volume contained 

a collection of myths, whereas myths are only 

referred to by the author as he seeks to trace 

the intellectual history and to ascertain the 

‘laws of religious growth of the red race.’ For 

this purpose he treats the race as a ‘‘ unit, re- 

garding its religion as the development of ideas 

common to all its members, and its myths as 

the garb thrown around these ideas by imagin- 

ations more or less fertile, but seeking every- 

where to embody the same notions.’’ 

The author attacks his theme with directness 

and force, accepting at the opening of his first 

chapter the unity of the human family, and 

granting that the aim of man is to find out God, 

the cause of all. Natural religions are there- 

fore ‘the effort of the reason struggling to de- 

fine the infinite.’ Concerning the birth of re- 
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ligion we read: ‘‘The idea of God does not 

and cannot proceed from the external world 

but nevertheless it finds its historic origin 

(as art, science and government do) in the 

desperate struggle for life, in the satisfaction of 

the animal wants and passions, in those vulgar 

aims and notions which possessed the mind of 

primitive man to the exclusion of everything 

else.’’ Religion, however, does not ‘ begin and 

develop under the operation of inflexible 

laws ;’ these ‘potently incline; they do not 

coerce.’ Symbols and myths originate ‘in 

dealing with matters beyond the cognizance of 

the senses; the mind is forced to express its 

meaning in terms transferred from sensuous 

perception, or under symbols borrowed from 

the material world.’’ Therefore to understand 

these transfers, and to reach the ‘ real meaning 

of the myth,’ we are told: ‘‘ With delicate ear 

the faint whispers of thought must be appre- 

hended’’ (by the student) ‘‘which prompt the in- 

tellect when it names the immaterial from the 

material ; when it has to seek amid its concrete 

conceptions for those suited to convey its ab- 

stract intuitions.’’ 

These general statements precede a rapid but 

clear presentation of the physical and intellec- 

tual peculiarities of the red race, wherein their 

language, mnemonics and written records are 

reviewed, and the probable migrations of its 

chief families indicated, and their location given 

when they were first known historically. 

In chapters 2 to 9, inclusive, the author 

treats broadly and suggestively, the Idea of 

God ; the Origin and Application of the Sacred 

Number; the Symbol of the Bird and the Ser- 

pent; the Myth of Water, Fire and the 

Thunder-storm ; the Supreme Gods of the Red 

Race ; the Myth of the Creation, the Deluge, 

the Epochs of Nature and the Last Day; the 

Origin of Man; the Soul and its Destiny ; the 

Native Priesthood; and the Influence of the 

Native Religion on the Moral and Social Life 

of the Race. An index in which over three 

hundred and fifty authorities are cited, and 

another of the subjects touched upon, closes the 

volume of 360 pages. 

It is impossible within this brief notice to 

even outline the arguments and evidence pre- 

sented by our author; he has brought wide 
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learning and careful thinking to bear upon his 

theme, and has established a thesis that it will 

be difficult to successfully assail. 

It is true that there are students who do not 

fully share the insistance of the author for the 

complete isolation of the American race, an 

isolation which insured an indigenous growth 

of its culture. While recognizing American 

characteristics, some are inclined to consider 

contact with the Old World during the centuries 

as more or less probable, and point to certain 

similarities and parallelisms as possible evi- 

dence of the fact. ‘Those analogies and iden- 

tities’ * * ‘whether in myth, folklore or 

technical details,’ our author attributes ‘ wholly 

and only to the uniform development of human 

culture under similar conditions,’ and depre- 

cates ‘contact and transference’ as affording 

an adequate explanation. 

The points of difference between the author 

and other students upon this and a few minor 

matters are not radical and do not invalidate 

the gist of the argument found in the volume, 

namely, the psychical solidarity of mankind. 

There can be no question of the efficient service 

which has been rendered by the author in this 

book toward the establishment of this great 

truth, the far-reaching influence of the accept- 

ance of which is being felt in a broader and 

deeper religious faith, and in the growth of 

higher international and, one mivht say, inter- 

racial ethics. ALICE C,. FLETCHER. 

SCIENTIFIC JOURNALS. 

THE ASTROPHYSICAL JOURNAL, OCTOBER, 1896. 

The effect of Pressure on Wave-length: By J. F. 

MoHLER. A continuation of the investigations 

of W. J. Humphreys and J. F. Mohler on the 

Effect of Pressure on the Wave-length of Lines in 

the Arc-spectra of Certain Elements. The latter 

investigation was carried on with pressures ex- 

ceeding one atmosphere. The present paper 

deals with pressure below one atmosphere. 

Special attention was given to the spectrum of 

cadmium, with the hope that the light might 

be thrown upon the matter of discrepancy be- 

tween the absolute measurements of cadmium 

wave-lengths by Michelson, and the determina- 

tions of the same lines by Rowland upon the 
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foundation of Bell’s work. Unhappily, the 

hoped-for illumination was not eminently satis- 

factory. In general, the results of the previous 

work were found to be capable of extrapolation 

to low pressures. With some exceptions, the 

shift of a line for any given element was ap- 

proximately proportional to the product of the 

atmospheric pressure to which the are was sub- 

jected into the wave-length of the line in ques- 

tion. The law that the shift is also proportional 

to the absolute temperature of the melting 

point of the element was not verified. 

Solar Observations Made at the Royal Observa- 

tory of the Roman College During the First Half 

of 1896: By P. TAccHINI. A tabulation of re- 

sults showing the distribution of spots, facule, 

and prominences upon the sun’s surface through- 

out the half-year. 

Résumé of Solar Observations Made at the As- 

trophysical Observatory at Catalona in 1895: By 

A. Mascari. A tabulation similar in form to 

the preceding, but with more extended discus- 

sion. 

Certain Considerations Concerning the Accuracy 

of Eye-Estimates of Magnitudes by the Method of 

Sequences: By ALEX. W. RoBerts. Prof. 

Pickering having spoken deprecatingly of the 

estimation of stellar magnitudes by the un- 

aided eye, the article appears as a defense of 

such determinations. In the method pursued 

by the author stars of the magnitudes 6.8 and 

9.3 were determined, being respectively on the 

limit of visibility of the naked eye and a one- 

inch telescope. The magnitudes of certain com- 

parison stars were determined by interpolation 

between these values, and with these the star 

suspected of variability was compared. Meas- 

surements of the variable L 5861 show the 

mean discrepancies of a single observation to 

be less than 0.04 mag. The relative position of 

two stars in the field of view is shown to have 

an important effect upon the estimation of their 

relative brightness. This personal error is 

. eliminated by using successively direct vision 

and reversing eye-pieces. The final conclusion 

is that eye-estimates are as trustworthy as any 

that are being made photometrically. 

On the Level of Sun-spots: By EpwIn B. 

Frost. A review of the various sun-spot theo- 

ries in the light of recent investigations. After 
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a respectful consideration of the hypothesis of 

Wilson, that sun-spots are depressions in the 

photosphere, Prof. Frost points out that there 

is very little to substantiate it. The existence 

of the apparent effects of perspective on the so- 

called penumbra, upon which the theory mainly 

rests, is doubted by many of the most careful 

observers. Measurements of the relative ther- 

mal radiation of spots and contiguous portions 

of the photosphere show an increase in favor of 

the spots as they approach the limb of the sun. 

But the radiation of the spot compared with 

that from the center of the disc decreases as the 

spot approaches the limb. This would appar- 

ently be the case if the spot were composed of 

radiating matter at a height above the photo- 

sphere, since in that case its heat would not be 

so subject to the absorption of the atmosphere 

on the sun’s limb. Again, the velocities of ro- 

tation upon the sun’s surface are in the follow- 

ing ascending order: velocity of iron vapor, of 

spots, of facule. It would appear from this 

that the elevation of the spots might reasonably 

be supposed to be intermediate between that of 

the absorbing iron vapor and facule, and there- 

fore above the photosphere. This opinion is sup- 

ported by the investigations of Wilczynski. 

Researches upon the Are-spectra of the Metals. 

IT. The Spectrum of Titanium. II. (Contin- 

ued from Aug. Ap. J.): By B. HASSELBERG. A 

tabulation of the Titanium lines from 4 3477 to 

2 5900. The presence of titanium in the sun 

is proven, and the lines compared with other 

determinations. A chart of the spectrum ac- 

companies the article. 

Minor Contributions and Notes, Harvard col- 

lege circulars 10 and 11; notices. 

Review of The Equipment of the Astrophysical 

Observatory of the Future. G. Johnstone Stoney, 

A, M., etc.: By F. L. O. WApswortuH. Bibliog- 

raphy of recent astrophysical literature. 

THE AMERICAN GEOLOGIST, NOVEMBER 

AN iron meteorite weighing 19} pounds, 

found near Arlington, Minn., is described by 

N. H. Winchell. 

H. W. Fairbanks discusses the age of the 

California Coast Ranges. Considerable an- 

tiquity for these mountains is claimed, and a 

number of profound oscillations are noted, be- 
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ginning with the Jurassic and continuing down 

to the present. 

M. E. Wadsworth makes a strong plea for the 

introduction of the elective system in engineer- 

ing colleges, based upon practical experience in 

the Michigan Mining School. 

Orotaxis ; A method of geologic correlation: C. 

R. KEYEs. This may be defined as a system- 

atic arrangement of ‘mountains, or orotaxis, in 

which the cycles of elevation and degradation, 

together with the consequent unconformities in 

the sediments of separate cycles, are made the 

basis of geological chronology. The method 

has had its greatest use in pre-Cambrian and 

other nonfossiliferous series. The author claims 

that it may serve equally reliable and service- 

able ends in the correlation of even richly fos- 

siliferous horizons. 

Human relics in the drift of Ohio: E. W. CLAY- 

POLE. The principal specimen, and the one on 

which the main argument rests, is a small 

grooved axe found at a depth of 22 feet in 

boulder clay. All the collateral evidence, such 

as the oxydized condition of the axe and the 

circumstances of the find, points to the genuine 

antiquity of this relic. 

SOCIETIES AND ACADEMIES. 

GEOLOGICAL SOCIETY OF WASHINGTON. 

THE 5lst meeting of the Geological Society, 

the first of the winter season of 1896, was held 

in Washington on November 11th. Mr. J. E. 

Spurr briefly described the reconnaissance of the 

gold resources of the Yukon region of Alaska, 

from which he has just returned. The Geologi- 

cal Survey party in his charge crossed the 

Chilkoot Pass, about the middle of June, to the 

headquarters of the Yukon, and proceeded 

down the river to the chief gold-bearing locali- 

ties. The principal producing districts, those 

of Forty-Mile Creek and Birch Creek, were 

thoroughly explored, as well as other less im- 

portant localities. The party then continued 

down the Yukon, examining the younger sedi- 

mentaries which overlie the gold-bearing for- 

mation, as far as Nulato. At this point passage 

was taken by steamer to St. Michael’s, and the 

homeward journey begun. 

One of the principal results of the expedition 

was the recognition of the gold-bearing rocks 

SCIENCE. 801 

from which the gold in the river gravels is 

derived. These gold-bearing rocks constitute a 

distinct broad belt, running northwest into 

Alaska from British territory. They are in 

their lower portions schists and gneisses, with 

intrusive rocks, and in their upper portion some- 

what altered sedimentaries. They are all older 

than Carboniferous, for the Carboniferous and 

younger rocks overlie them on both sides of the 

gold-bearing belt. In this belt the gold occurs 

partly in quartz veins, partly in deposits formed 

along shear-zones; in both occurrences it is 

contained in pyrite, and becomes free on 

weathering. The quartz veins are distinctly 

older than the shear-zone deposits, and were 

formed before the alteration of the enclosing 

rock toa schist; they have, therefore, partaken 

of this shearing, and have been broken and 

sheared so that they are'typically non-persistent. 

The deposits along shear-zones are, however, 

of later date than the shearing, and can be con- 

tinuously followed. 

The younger beds which overlie the gold- 

bearing belt consist in part of conglomerates, 

and some of these conglomerates are fossil 

placers, which give promise of being productive. 

Mr. 8S. F. Emmons, of the United States Geo- 

logical Survey, gave a brief description of the 

gold deposits of the northern end of the Black 

Hills of South Dakota. The geological struc- 

ture of the region is that of a series of steeply 

upturned Algonkian slates, on the basset edges 

of which rest nearly horizontal beds of Cam- 

brian, Silurian and Carboniferous age. A1l these 

rocks are abundantly intersected in the mineral- 

bearing region by dikes and intrusive sheets of 

various porphyritic rocks, mostly of acid types. 

Erosion has removed the later rocks and in- 

cluded porphyry sheets from the valleys, but 

portions of them remain in the higher ridges 

and peaks. There are three types of gold de- 

posits: The Homestake type of deposit, the 

siliceous gold ores of the Cambrian and the 

placer deposits. The first occur in sheets often 

several hundred feet wide along a mineral bear- 

ing zone, which is mostly controlled by the 

Homestake Company, and is now worked toa 

vertical depth of 800 feet. The placer de- 

posits are partly ancient or fossil placers at the 

base of the Cambrian (Middle Cambrian, and 
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not Potsdam sandstone, as it has hitherto been 

called), and modern placers along present 

stream beds, resulting in part from the disinte- 

gration of the older placers. The so-called 

siliceous gold ores occur in the remnants of 

Cambrian beds and included porphyry bodies in 

the elevated region around Grey’s Peak and Bald 

Mountain, to the west of the Homestake belt. 

The ore bodies are siliceous replacements of 

certain beds in the upper and lower parts of the 

formation near eruptive sheets or dikes, which 

have been mineralized from certain north and 

south cracks or fissures—locally called ‘ verti- 

cals’—which traverse both sedimentary beds 

and eruptive sheets. The ores are finely dis- 

seminated pyrite, generally oxidized with gold, 

either free or combined with tellurium. The 

ore bodies are of great longitudinal extent, 

having been traced continuously in the Golden 

Reward mine for many thousand feet; in some 

cases they are twelve feet thick and more than 

a hundred feet wide. They give promise of 

important future developments. 

Wo. F. MorRsELL. 

ENTOMCLOGICAL SOCIETY OF WASHINGTON NO- 

VEMBER 12, 1896. 

Mr. ASHMEAD exhibited specimens of Proc- 

lytis grandis, a European species, which had 

been collected by Mrs. Slosson, at Franconia, 

N. H. Some discussion ensued on the occur- 

rence of European species in North America. 

Mr. Schwarz exhibited two European beetles 

recently found in North America, viz. , Attagenus 

schaefferi from Wyoming, and Lathridus hirtus 

from Montana. He also showed the Madeiran 

Cartodere watsoni, which now occurs at Wash- 

ington, D. C. 

Mr. Howard exhibited specimens of Coccopha- 

gus orientalis, originally described from Ceylon, 

but now occurring in Louisiana. 

Mr. O. F. Cook exhibited specimens of two 

new American species of Japyx, one from Ala- 

bama, and the other from Ventura County, 

California. He also showed a specimen of 

Casey’s genus Gastrotheus, originally described 

as a possible coleopterous larva, but which the 

speaker considered a genus of true Thysanura, 

distinct, however, from recognized families by 
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the presence of two pairs of several-jointed ab- 

dominal legs, acting as supporters to the abdo- 

men. He thought it necessary, in consequence, 

to admit at least a new sub-order, which he 

would call Gastrotheoidea. The same speaker 

also exhibited two specimens of an African in- 

sect closely related to or identical with Dys- 

critina Westwood. He also showed a speci- 

men of Walker’s remarkable genus Hemimerus, 

collected in Liberia, but not on a rat, the sup- 

posed habitat of Hemimerus. He also showeda 

specimen collected in Liberia, under rotting 

wood, which will possibly form a new order of in- 

sects of the Orthopterous series. He also showed 

a specimen of Cryptostemma Westwood, an Af- 

rican Arachnid, now recognized as the type of a 

distinct order originally based on a fossil genus 

and now known by Thorell’s name of Meridogas- 

tra. Finally he exhibited a small Arachnid col- 

lected under stones at Muhlenberg Mission, Li- 

beria. It has an 11-jointed abdomen distinct by 

a constriction from the cephalothorax, which 

has an evident transverse suture. The palpi 

are not chelate nor modified for prehension, as 

in the Pedipalpi. The genus has been named 

Artacarus and will probably constitute a family 

distinct from the Schizonotidz and also serve as 

the type of a distinct order of Arachnida, which 

may be known as Artacarida, although this name 

should not be supposed to carry an implication 

of especial affinity with the mites. 

Mr. W. G. Johnson presented a paper entitled 

‘ Notes on the Morelos Orange Fruit-worm,’ in 

which he recounted rearing Trypeta ludens from 

maggots found in oranges purchased at Chicago, 

Ill., last February. He traced these oranges 

through a Chicago dealer to Mexico. He de- 

scribed the different stages of the insect, and 

concluded that the establishment of the species 

in orange growing regions in the United States 

is probable. 

Mr. Howard, in discussion, called attention to 

the peculiar present danger of such establish- 

ment, owing to the fact that the failure of the 

orange crop in Florida has induced extensive 

importation of Mexican oranges. 

Mr. Schwarz read a paper upon a new cave 

beetle, reviewing the subject of recent additions 

to the Coleopterous cave fauna of North Amer- 

ica, and referring particularly to a new species 
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which he will call Ptomaphagus cavernicola, col- 

lected by Dr. C. Hart Merriam, in Stone Cave, 

Mo. 

The general subject of cave animals was dis- 

cussed by Messrs. Gill, Ashmead, Cook and 

Schwarz. 

Mr. Howard presented some notes on the 

parasites of Orgyia leucostigma, which was fol- 

lowed by a general discussion of parasitism in 

insects, in which Messrs. Schwarz, Fernow, 

Swingle, Dr. Otto Lugger and Prof. W. B. Al- 

wood took part. L. O. HOWARD, 

Secretary. 

ACADEMY OF NATURAL SCIENCES OF 

PHILADELPHIA, OCTOBER 27. 

CHARLES MorRIs read a paper on ‘ The Prime- 

val Ocean.’ While evaporation takes place at 212 

degrees Fahrenheit under one atmosphere of 

pressure, if the ocean temperature were raised to 

212 degrees the increased atmospheric moisture 

would greatly increase the pressure, and the re- 

sulting loss of oceanic water would consequently 

be small. The highest limit of evaporation 

under pressure known experimentally is 

about 440 degrees, producing a pressure of 

about twenty-five atmospheres, and if the ocean 

were raised to this temperature there would 

probably be not more than one-twelfth of the 

water evaporated. Butas the energy of evapora- 

tion increases more rapidly, with increased tem- 

perature, than that of pressure, all the water 

would probably be evaporated at between 600 

and 800 degrees, and at this temperature the 

atmospheric pressure would reach 300 to 350 

atmospheres, equal to from 4,500 to 5,200 

pounds to the square inch, a pressure which 

would probably prevent seismic action on the 

earth’s surface, and tend to condense gaseous 

and liquid materials into solids. 

These conditions must have been attended 

with great chemical activity, and this was pos- 

sibly the era, in the world’s history, of inorganic 

chemistry ; which was succeeded by organic 

chemistry when the water cooled to 212 de- 

grees. Hence the great period of inorganic 

chemism was prior to that of organic chemism ; 

as the former is largely a process of oxida- 

tion it practically exhausted itself when all the 

materials were oxidized; while the latter, be- 
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ing in the main a process of deoxidation, may 

continue indefinitely while temperature condi- 

tions permit. 

As to the derivation of organic from inor- 

ganic chemism, it probably occurred during the 

perion in question, when, owing to its great 

chemical activity and increased solvent power, 

the water may have been so charged with 

foreign matter so as to be nearly jelly-like in 

consistency. Under present conditions organic 

chemical material could not be reproduced 

should it be swept away ; at the same time the 

conditions are favorable to its continuance, hay- 

ing once been produced. 

Papers under the following titles were pre- 

sented for publicatton: ‘ New Species of Fresh- 

water Mollusks from South America,’ by 

Henry A. Pilsbry. ‘Geology of the Mussel- 

bearing Clays of Fish-House, N. J,’ by Henry 

A. Pilsbry. 

Biological Section, November 2d: Dr. M. V. 

Ball, Recorder. Dr. A. H. Stewart made a 

communication on the effects of rattlesnake 

poison on the blood. The snakes in captivity 

are fed only once or twice in six months. The 

venom is obtained by engaging the head of the 

snake in a leather loop and then making pres- 

sure on the glands while the fangs are pro- 

truded. The color of the venom varies from a 

light lemon to a rich straw or even orange. 

When the fluid evaporates yellow crystals are 

formed. 

When a drop of the venom is injected under 

the skin of a rabbit death will result in four 

hours. The dried poison is fatal to a rabbit in 

a dose of four milligrammes in from ten to 

twelve hours. The venom becomes less poi- 

sonous the more frequently it is taken from the 

snake; the quantity is also much lessened. 

From the point of entrance of the fangs sub- 

dermal hemorrhages occur; the parts become 

almost black; the peritoneum appears gan- 

grenous. The blood passes through the vessels 

freely, producing an extensive cedema, while 

the internal organs—the kidneys, liver and 

lungs—are almost bloodless. The blood re- 

mains fluid for a long time after death. The 

corpuscles are reduced in size and seem to be 

stuck together by the edges. They retain their 

shape for weeks and the blood of the snake 
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itself is affected in the same way by its own 

venom. Pure venom is not as speedily fatal as 

when mixed with normal salt solution. The oval 

corpuscles of the frog’s blood are rendered 

more circular and the nucleus is thrown out. 

When fed by the mouth there is no action from 

the poison. Immunity had been produced in 

rabbits against ten times the lethal dose. 

NOVEMBER 10, 1896. 

Dr. HARRISON ALLEN presented a paper for 

publication on Tarsius fuscomanus, In a verbal 

synopsis he exhibited the undissected half of 

this curious little creature from the eastern 

Malayan Islands, pointing out its anatomical 

peculiarities. In referring to the muscular 

structure, he called attention particularly to the 

large muscle on the fore part of the thigh, which 

in the human subject, it is claimed, is necessary 

to maintain the erect position, but Tarsius, in 

which animal this muscle is greatly developed 

upon a relatively very long thigh, is unable to 

assume an erect position, the leg being flexed 

against the thigh and the possible divarication 

slight. He referred to the species Tarsius spec- 

trum, lately the subject of investigation by Hu- 

brecht. Dr. Allen pointed out some differences 

between Burmeister’s description of the same 

species and those of T. fuscomanus, the result of 

his own dissection. The upper molars of T. 

fuscomanus exhibit meta-conules and para-co- 

nules. These are absent in Anaptomorphus. 

Dr. Allen claimed that Burmeister and Specht 

were in error in representing the hind foot as 

having a transverse grasp. The foot has a longi- 

tudinal grasp, as correctly delineated by Cuvier. 

Tarsius, he said, though generally classed with 

the lemurs, in the opinion of some naturalists, 

should be classed separately next to the apes. 

Dr. Calvert stated that while at Utrecht the 

past summer he hadthe pleasure of meeting 

Prof. Hubrecht, and with him examining his 

specimens of Tarsius, which included both ana- 

tomical and embryological preparations. He also 

referred to the contention that the line of descent 

to man was from the lemurs or the Eocene repre- 

sentative of Tarsius, Anaptomorphus, and through 

the man-like apes, to man, leaving the other 

Old and New World monkeys as side branches. 

Mr. Vaux reported that the fossil tree at Lin- 
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denwold, N. J., isa conifer completely silicified, 

measuring 26 feetin length and 7} feetin diam- 

eter at the base, tapering to 5 feet 12 feet up, 

where it branched. It was, however, so fragile 

that it was impossible to get a section of it for 

the Academy. Epw. J. NOLAN, 

Recording Secretary. 

THE ACADEMY OF SCIENCE OF ST. LOUIS. 

AT the meeting of the Academy of Science of 

St. Louis on the evening of November 16, 1896, 

Dr. Charles R. Keyes, the State Geologist of 

Missouri, read a paper entitled ‘How shall we 

subdivide the Carboniferous?’ and Prof. J. H. 

Kinealy exhibited a chart for determining the 

number of square feet of low pressure steam 

heating surface required to keep a room at 

70° F., and gave a description of the method of 

making the chart. 

Two active members and one life member of 

of the Academy were elected. 

WILLIAM TRELEASE, 

Recording Secretary. 

NEW BOOKS. 

Electro-physiology. W. BIEDERMANN. Trans- 

lated by FRANCES A. WELBY. London and 

New York, The Macmillan Co. 1896. Vol. 

I. Pp. xii+517. $5.50. 

Grasses of North America. W.J. BEAL. New 

York, Henry Holt & Co. 1896. Vol. II. 

$5.00, net. 

J. HANN, Ep. Brutck- 
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Erratum: In the last paragraph of the review by 

C. S. M., on page 764, the quotation marks shovld in- 

clude the last four words, making the paragraph read: 

The note of personal exultation predominates in 

the pamphlet, and the author closes with the follow- 

ing words: ‘‘All the things mentioned above, and 

many more, are in agreement with the view of an 

antithetic alteration as underlying Metazoon devel- 

opment and—where are the facts that are opposed to 

it? And echo answers—‘ where?’ ’’ 


